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ES - Executive Summary 

ES.1 Introduction 

In 1997 the State Legislature, through Senate Bill 1, determined that the Texas State Water Plan for 
the 2000 - 2050 time frame would be developed through a regional water planning approach.  To 
accomplish this task, the Texas Water Development Board (TWDB) divided the state into 16 regional 
water planning areas and appointed representational Regional Water Planning Groups (RWPG) that 
have guided the development of each region's plan.  In 2001 a new set of rules and guidelines from 
the TWDB were enacted through Senate Bill 2. With the help of the Senate Bill 2, the 2002 State 
Water Plan received enormous public involvement compared to previous plans. The planning process 
is cyclic, with updated Regional Water Plans (RWPs) and State Water Plans (SWPs) produced every 
five years. The 2006 Region H Water Plan and the 2007 State Water Plan were created during the 
last planning cycle. 
 
Region H encompasses all or part of fifteen counties in southeast Texas and includes the majority of 
the San Jacinto River basin and the lower reaches of the Brazos and Trinity River basins.  A Location 
Map showing the regional boundaries is included at Figure ES-3.  The Region H Water Planning 
Group (RHWPG) consists of 24 voting and 11 non-voting members that represent a diverse range of 
backgrounds and interests.  Additional information about the RHWPG can be found in Chapter 1 of 
the 2011 RWP or on the Region H Water website, http://www.regionhwater.org.  Regional Water 
Planning is conducted under the oversight of the Texas Water Development Board.  Information on 
Region H and the State Water Plan can be found at the Board website, http://www.twdb.state.tx.us. 

Region H is an economic powerhouse crucial to the Texas and national economies.  Adequate water 
supplies are essential to continued economic health and to the region's future growth.  Two thirds of 
all U.S. petrochemical production and almost a third of the nation's petroleum industries are located in 
Region H.  The area provides some of the state's most popular vacation spots that generate 
hundreds of millions of dollars in annual tourism revenues. The Port of Houston is the second busiest 
port in the nation.  As of 2008, the Houston area employed 2.6 million people.  Region H is generally 
characterized by urbanizing land uses and broad-based economic development.  In areas outside of 
the urban core, agriculture dominates economic activities.  Key contributors to each of six primary 
economic sectors are: 

• Services - Medical (Texas Medical Center in Houston, University of Texas Medical Branch in 
Galveston), tourism, banking, construction and engineering. 

• Manufacturing - Petroleum exploration, production and refining, petrochemicals, 
biotechnology, chemicals, computers and technology, and pulp and paper. 

• Transportation - Port of Houston, rail and highway systems, Intracoastal Waterway, airlines, 
airports and air cargo facilities. 

• Government - Federal, state and local including the Texas Department of Corrections, the 
Johnson Space Center, numerous law enforcement agencies, universities, colleges and 
school districts. 

• Agriculture - Rice, soybeans, grain sorghum, peanuts, vegetables, hay, cattle, horses, swine, 
timber and pulp wood. 

• Fishing - Commercial (oysters, shrimp, finfish) and recreational.  

Any large-scale water supply or conveyance projects will require the close cooperation of political 
entities in the affected areas.  While municipal and county governments are most visible in Region H, 
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there are numerous other governmental and regulatory agencies with jurisdiction over aspects of 
water supply development in the region. These include, but are not limited to: 

• State Agencies 

o Texas Water Development Board (TWDB) 

o Texas Commission on Environmental Quality (TCEQ) 

o Texas Department of Parks and Wildlife (TPWD) 

• River and Water Authorities 

o Brazos River Authority 

o San Jacinto River Authority 

o Trinity River Authority 

o Lower Neches Valley Authority 

o Coastal Water Authority 

o North Harris County Regional Water Authority 

o West Harris County Regional Water Authority 

o Central Harris County Regional Water Authority 

o North Fort Bend Water Authority 

o Gulf Coast Water Authority 

o Baytown Area Water Authority 

o Brazosport Water Authority 

o Clear Lake City Water Authority 

o North Channel Water Authority 

• Subsidence and Groundwater Districts 

o Fort Bend Subsidence District 

o Harris-Galveston Subsidence District 

o Bluebonnet Groundwater Conservation District 

o Lone Star Groundwater Conservation District 

o Mid-East Texas Groundwater Conservation District 

o Brazoria County Groundwater Conservation District 

• Councils of Governments 
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o Houston-Galveston Area Council of Governments 

o Brazos Valley Council of Governments 

o Deep East Texas Council of Governments 

• Eleven soil and water conservation districts 

• Numerous Utility Districts and Water Supply Corporations 

Of particular note are the two subsidence districts, because the regulation of groundwater use to 
control land subsidence compels many municipalities to seek new surface water sources.  The 
regional water authorities were formed to collectively address this surface water transition.  The 
creation of public/private partnerships aligning the interests of the public with those of the 
manufacturing, agricultural, power generating and mining sectors will be essential in developing the 
water needed to support the population and economy of Region H. 

For public review and comment, copies of the Initially Prepared Region H 2011 Regional Water Plan 
were made available at the County Clerks’ offices in each of the 15 Region H counties and were 
available in one public library in each of the 15 counties.  The Plan is comprised of ten chapters: 

Chapter 1:  Description of Region 

Chapter 2:  Presentation of Population and Water Demands 

Chapter 3:  Analysis of Current Water Supplies 

Chapter 4:  Identification, Evaluation and Selection of Water Management Strategies Based 
on Needs 

Chapter 5:  Impacts of Water Management Strategies on Key Parameters of Water Quality 
and Impacts of Moving Water from Rural and Agricultural Areas 

Chapter 6:  Water Conservation and Drought Management Recommendations 

Chapter 7:  Long Term Protection of the State’s Water Resources, Agricultural Resources 
and Natural Resources  

Chapter 8:  Ecologically Unique Stream Segments, Unique Reservoir Sites, And Legislative 
Recommendations 

Chapter 9:  Water Infrastructure Financing 

Chapter 10:  Public Participation and Adoption of the Plan 

For an in-depth discussion of any of the topics addressed in this Executive Summary, the reader is 
referred to the full report document.  The full list of addresses of the 30 report holders is shown in 
Table ES-3. 

ES.2 Population and Water Demand 

ES.2.1 Population Projections 

Population in Region H is projected to grow from approximately 6.0 million in 2010 to approximately 
11.3 million in 2060.  The doubling of population over the fifty-year planning period represents an 
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annual growth rate of slightly more than one percent.  Population projections by county are shown in 
Table ES-4. 
. 
Population data are presented for each of the fifteen counties in the region, for cities of more than 500 
persons, water districts providing 280 ac-ft/yr or more (0.25 mgd), and for collective reporting units 
(CRUs) consisting of grouped utilities having a common association.  Within Region H, there are 257 
municipal WUGs plus 15 county-other WUGs, further divided by basin and county.  All smaller 
communities and rural areas, aggregated at the county level, are considered a WUG and are referred 
to as “County-Other” for each county.   

The base county-level population projections were developed as part of the 2006 RWP using a 
standard cohort-component procedure in conjunction with data from the 2000 Census and other 
sources.  This methodology was modified during the development of the 2011 RWP to account for 
growth in several counties that were not anticipated by the 2006 RWP projections.  Increased 
population projections were developed for Brazoria, Chambers, Fort Bend, Harris, and Montgomery 
Counties based on information from the Texas State Data Center (SDC).  These county populations 
were split into sub-county components known as Water User Groups (WUGs) based on data from the 
Year 2000 Census and SDC estimates.  Additionally, two new water authorities, the Central Harris 
County Regional Water Authority and the North Fort Bend Water Authority, were added to the list of 
WUGs in the 2011 RWP along with three communities in Fort Bend and Montgomery Counties. 

Figure ES-1, which was compiled using data generated as described above, shows that population 
growth in Brazoria, Fort Bend, Harris and Montgomery Counties represents approximately 89 percent 
of the Region H total population in year 2010 or approximately 5,387,370 persons.  In year 2060, 
these same counties represent approximately 92 percent of the Region H total population or 
approximately 10,461,370 persons, as shown in Figure ES-1.  

The approved projections are compiled in Chapter 2:  Population and Water Demand Projections.  
The population projections serve as the basis for calculating municipal water demands. 
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Figure ES-1 
Region H Population Projections by County 

 
 
ES.2.2 Water Demand Projections 

Region H water demands are projected to increase from approximately 2.38 million acre-feet per year 
in year 2010 to over 3.52 million acre-feet per year by year 2060.  In addition to municipal demand, 
water consumption for manufacturing, steam-electric power generation and mining will increase 
throughout the planning period.  Water demands for livestock production are projected to remain 
constant within Region H.  Irrigation is expected to decrease in Brazoria County and remain constant 
in the other counties, resulting in an overall reduction in irrigation water demand through the planning 
period.  Table ES-5 presents the projected water demands over the planning period, summarized by 
county and totaled for Region H.  Figure ES-2 shows that municipal water demands are projected to 
account for over half of the total regional water demands by 2060.  Manufacturing demands, while still 
increasing, will account for a smaller percentage of total water use (declining from 30% today to 28% 
in 2060).  The projected municipal water demands reflect existing water conservation programs and 
expected (passive) conservation from plumbing code changes, the latter reducing per capita 
demands approximately 8 percent by 2060.  Additional water conservation for municipalities, 
manufacturing and irrigation is recommended as a management strategy.  Region H accounts for 40 
percent of Texas’ manufacturing water use, the largest of the sixteen planning regions.  Almost half of 
the total water demand in the Region is in Harris County.  

0

2

4

6

8

10

12

2010 2020 2030 2040 2050 2060

Po
pu

la
ti
on

(M
ill
io
ns
)

Year

Austin

Brazoria

Chambers

Fort Bend

Galveston

Harris

Leon

Liberty

Madison

Montgomery

Polk

San Jacinto

Trinity



  
Executive Summary  August 2010 

ES-6 

Figure ES-2 
Region H Water Demand Comparison 

    
 
ES.3 Water Supplies 

The total amount of water supply currently available to Region H from existing water sources is 
3,556,538 acre-feet per year (ac-ft/yr) in 2010.  Of that amount, about three-fourths is surface water.  
By the year 2030, the available supply will be 3,343,151 ac-ft per year.  The reduction in supply 
between 2010 and 2030 reflects restrictions on the use of the Gulf Coast Aquifer, instituted to combat 
subsidence in a large part of the region.  Groundwater supply is based on the projected sustainable 
yield of each aquifer and regulation on groundwater withdrawal, which limits extraction to the annual 
rate of recharge.  Reduced reservoir yields due to sedimentation also contribute to the reduction in 
supply over time.  The predominant sources of surface water supply are derived from three 
reservoirs: Lakes Conroe and Houston within the San Jacinto River basin and Lake Livingston within 
the lower Trinity River basin. 

Surface water supply was determined using the TCEQ Water Availability Model, which analyzes 
permitted diversions against the historic rainfall record, which includes the drought of record period in 
the 1950’s.  In the Trinity and Brazos River Basins, limited wastewater return flows were included in 
the model, based on expectations that full reuse would not occur during the planning period.  For all 
other basins, the yields are based upon the no-return-flow scenario used for water rights permitting.  
Some activities, such as livestock watering and mining, use riparian supplies and/or small 
impoundments that do not appear in the models.  These supplies are considered “local sources” and 
are not projected to change in amount during the planning period.   

A detailed analysis of water supply is found in the Chapter 3: Analysis of Current Water Supplies.  A 
summary of available water supply by source is provided in Table ES-6. 

ES.4 Water Needs and Management Strategies 

ES.4.1 Water Demand Versus Supplies 

Water supplies were compared to water demands to determine if any areas in the region are 
expected to experience water shortages during the planning period.  Despite adequate overall water 
supplies for Region H through the year 2050, the RHWPG has identified communities that will 
experience water shortages during the planning period unless they take action to increase their 
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supplies.  Some of these communities will be able to meet their demands simply by extending or 
increasing existing water supply contracts. 

The projected shortages identified in the year 2010 totaled 290,890 acre-feet per year, increasing to 
as much as 1,236,335 acre-feet per year in the year 2060.  This year 2060 shortage is greater than 
the deficit of 1,069,469 identified in the 2006 RWP.  This is discussed in further detail in Chapter 4:  
Identification, Evaluation and Selection of Water Management Strategies Based on Needs. 

ES.4.2 Water Management Strategies 

The RHWPG considered a variety of strategies for meeting the projected shortages and solicited 
input from the public before adopting a management plan. A detailed analysis process was developed 
to define potential water management strategies.  The process addressed the specific shortages of all 
the WUG needs beyond existing supplies and then developed associated specific strategies 
assuming the WWPs would be the vehicle to solve WUG shortages.  The process generally consisted 
of the following: 

Water Conservation – For WUGs with projected shortages, an appropriate level of water conservation 
would be implemented, as discussed below. 

Expanded Use of Groundwater – For WUGs in areas that benefit from adequate groundwater 
supplies to allow for future growth. 

Contract Extension and Increase - For all WUGs currently served by a WWP, it was assumed that 
current contracts would be renewed throughout the planning period.  Additionally, it was assumed 
that WUGs would increase their contracts with their current WWPs to meet projected growth, until 
current WWP supplies were fully allocated. 

These general strategies were able to reduce the year 2010 shortages from 290,890 ac-ft/yr to 
237,535 ac-ft/yr and the year 2060 shortage from 1,236,355 ac-ft/yr to 973,857 ac-ft/yr.  After 
application of these general strategies, the remainder of the WUGs with shortages were grouped and 
addressed by county.  Potential water management strategies were screened and considered to meet 
the needs of each county.  The strategies considered included those in the 2006 Regional Water 
Plan, new water rights applications, wastewater reuse and seawater desalination.  Management 
strategies that involved adjoining regions were coordinated with the appropriate water planning group. 

The water management strategies selected to meet the projected growth in Region H are as follows: 

Conservation Strategies 

• Industrial Conservation—Industries with projected shortages will seek out ways to reduce 
their water demand as a means of managing their operating costs.  The wide range of 
industries within Region H, and their varying progress in this area, prevented the estimation 
of projected savings for this strategy for general use.  However, some information provided 
by manufacturing users in Fort Bend County was used to apply some level of conservation to 
the 2011 RWP. 

• Irrigation Conservation—Reduction of on-farm demands through land leveling, canal lining 
and other system improvements.  Projected water savings are 18,792 ac-ft/yr in Brazoria 
County, 24,018 a-ft/yr in Chamber County, 5,197 ac-ft/yr in Fort Bend County, 2,392 ac-ft/yr 
in Galveston County, 20,876 ac-ft/yr in San Jacinto County and 6,606 ac-ft/yr in Waller 
County. 

• Municipal Conservation—Municipal conservation was applied at the WUG level based on 
projected savings provided by WUGs in their water conservation plans wherever possible.  
For other municipal WUGs, conservation was assumed to reduce demands at a level ranging 
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from 5.55% to 6.34%, depending on the size of the WUG.  Projected water savings total 
75,696 ac-ft/yr in year 2030 and 105,494 ac-ft/yr in year 2060. 

Contractual Strategies 

• WUG-Level Contracts – Contracts to WUGs from WWPs were increased within the limits of 
existing supplies, including contracts to new customers.  Additionally, some reallocation of 
existing supplies was performed where possible. 

• WWP Contracts – Where possible, contracts will also be expanded between seller and 
buyer WWPs to enhance the use of existing supplies.  Additionally, there are numerous 
cases where project sponsor WWPs will develop water supplies in order to provide water 
under contract to existing WWP customers before the water is sold to WUGs. 

• TRA to SJRA Contract – Under this strategy, the SJRA will purchase approximately 76,500  
ac-ft/yr of uncommitted supplies from the Trinity River Authority to serve Montgomery County. 

• TRA to Houston Contract – Under this strategy, the City of Houston will purchase 
approximately 123,500 ac-ft/yr of uncommitted supplies from the Trinity River Authority. 

Groundwater Strategies 

• Expanded Use of Groundwater – Only a portion of the groundwater available to Region H is 
developed supply (i.e., existing wells).  An additional 90,617 ac-ft/yr of new well capacity is 
needed to fully utilize this resource. 

• Interim Groundwater Use – In some cases, the near-term needs in the year 2010 will be 
met with the use of additional groundwater supplies.  This is only recommended where 
existing groundwater regulation permits. 

• New Groundwater Wells for Livestock – Development of new groundwater resources for 
meeting minor shortages to livestock supplies. 

Groundwater Reduction Plans 

Incorporation of the many groundwater reduction plans that are planned and being carried out in Fort 
Bend, Galveston, Harris, and Montgomery Counties, including: 

• Central Harris County Regional Water Authority 

• City of Houston 

• City of Missouri City 

• Fort Bend MUD 25 

• Fort Bend WCID 2 

• North Fort Bend Water Authority 

• North Harris County Regional Water Authority 

• Pecan Grove 

• Richmond/Rosenberg 
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• River Plantation MUD 

• San Jacinto River Authority WRAP 

• Sugar Land 

• West Harris County Regional Water Authority 

Reservoir Strategies 

• Allen's Creek Reservoir – This proposed reservoir creates 99,650 ac-ft/yr of supplies for the 
City of Houston and the Brazos River Authority. 

• Brazoria County Off-Channel Reservoir – This proposed reservoir creates 24,000 ac-ft/yr 
of firm supply for manufacturing demands in Brazoria County.   

• Dow Off-Channel Reservoir – This proposed reservoir creates 21,800 ac-ft/yr in firm supply 
by increasing the storage associated with an existing Dow water right.   

• Fort Bend Off-Channel Reservoir – This proposed reservoir creates 46,000 ac-ft/yr of firm 
supply for municipal and industrial demands in Fort Bend County 

• GCWA Off-Channel Reservoir – This proposed reservoir creates 39,500 ac-ft/yr of firm 
supply for manufacturing use served by GCWA.  This reservoir uses existing water rights with 
surplus interruptible supply to produce this firm yield. 

Reuse Strategies 

• Fulshear Reuse – Development of a direct reuse project for the City of Fulshear and 
surrounding utilities. 

• Houston Indirect Wastewater Reuse—The City of Houston has applied for a water right 
permit to indirectly reuse up to 580,900 ac-ft/yr of wastewater discharges.  A portion of that is 
recommended for direct reuse to industry. 

• Montgomery County MUD 8/9 Reuse – Indirect reuse project for potable water by districts 
along Lake Conroe in Montgomery County. 

• NHCRWA Indirect Wastewater Reuse –The North Harris County Regional Water Authority 
has the potential to indirectly reuse up to 126,000 ac-ft/yr of wastewater discharges. 

• Wastewater Reclamation for Industry –This strategy proposes that 67,200 ac-ft/yr of 
Houston's municipal wastewater be treated and directly reused by industries along the 
Houston Ship Channel. 

• Wastewater Reclamation for Municipal Irrigation – This strategy anticipates the 
development of direct reuse project incorporated into new community growth in the rapidly-
developing counties of Region H. 

Permit Strategies 

• Brazos River Authority System Operations –The Brazos River Authority has applied for a 
water right that permits existing additional yield within their reservoirs, and new yield that can 
be achieved through operation of their reservoirs as a basin-wide system.  Approximately 
25,350 ac-ft/yr of this water will be available for customers in Region H. 
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• Houston Bayous Permit –The City of Houston has applied for an interruptible supply permit 
in the lower San Jacinto basin.  The conjunctive use of this supply with existing supplies 
owned in the Trinity River Basin will reduce interbasin transfers in non-drought years.  

Infrastructure Strategies 

Inclusion of the many major infrastructure projects that will be implemented throughout the region in 
order to more effectively utilize existing water supplies or to allow the use of future water resources 
strategies, including: 

• Central Harris County Regional Water Authority Transmission and Distribution 

• Chambers-Liberty Counties Navigation District West Chambers County System 

• City of Houston Distribution Infrastructure Expansion 

• City of Houston Treatment Infrastructure Expansion 

• Harris County MUD 50 Surface Water Treatment Plant 

• Luce Bayou Transfer 

• LLWSSSC Surface Water Project 

• North Fort Bend Water Authority Transmission and Distribution 

• North Harris County Regional Water Authority Transmission and Distribution 

• Pearland Surface Water Treatment Plant 

• Sealy Groundwater Treatment Expansion 

• West Harris County Regional Water Authority Transmission and Distribution 

Other Strategies 

• Brazoria County Interruptible Supplies for Irrigation –This strategy uses interruptible 
supplies to meet the needs of irrigation within Brazoria County, mirroring the system of 
annual contracts currently used in the area for surface-water-based irrigation. 

• Brazos Saltwater Barrier—A proposed gated structure on the lower Brazos above Freeport 
to protect lower basin intakes from the seasonal saltwater influence, which is expected to 
worsen as the basin is fully utilized. 

• Freeport Desalination – A proposed facility in Freeport for desalination of seawater for 
municipal use, thereby enhancing flows for manufacturing uses in the lower Brazos River 
basin.    

The 2011 Region H Water Plan meets all projected water demands, at an estimated capital cost of 
approximately $12.0 billion for the recommended water management strategies.  A summary of the 
selected strategies, their yields and their costs is shown in Table ES-7.  Table ES-8 shows the 
recommended combination of strategies required for each County to meet its projected water 
shortages.  An in-depth discussion of the recommended plan is contained in Chapter 4:  Identification, 
Evaluation and Selection of Water Management Strategies Based on Needs. 
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ES.4.3 Impacts of the 2007 State Water Plan on Galveston Bay Inflows 

As a supplement to a 2009 study conducted by the RHWPG on environmental flows in the year 2060, 
another study was conducted to determine the impacts of management strategies in the decades of 
2010, 2020, 2030, 2040, 2050, and 2060.  This study over the entire planning horizon took into 
account impacts from upstream return flows from and reuse within Region C to determine overall 
variation in inflows to Galveston Bay.  In general, the study demonstrated that near-term reductions in 
return flows from the upper Trinity River Basin were mitigated over time due to increased demands in 
the upper basin.  These increased flows also counteracted increased used of water supplies by 
Region H. 

ES.4.4 Socioeconomic Impact of Not Addressing Shortages 

Water supply is critical to public health, and failure to provide water would severely constrain 
economic and population growth in Region H.  The TWDB has developed an assessment of the 
impacts of failing to meet the projected shortages within Region H, which is included in the 2011 
RWP.   

ES.5 Impacts of Management Strategies on Water Quality and 
Agricultural Areas 

Both surface and groundwater in Region H are generally of good quality, and can be used with 
conventional treatment only.  Advanced treatment measures are recommended to develop direct 
wastewater reuse projects.  The management strategies recommended in the plan are not anticipated 
to directly affect water quality in most basins, although the reduction of in-stream flows due to full use 
of water rights may indirectly increase the concentration of some contaminants (by reducing the 
overall volume of water).  The Brazos Saltwater Barrier is specifically recommended to improve water 
quality in the lower Brazos basin, by preventing seawater from migrating above Freeport during 
periods of low flows.  The Luce Bayou Transfer and the transfer of water to SJRA from Trinity River 
supplies will introduce Trinity River Water into the San Jacinto River Basin.  It should be noted that 
Trinity River water is currently transferred into Harris County via other conveyances.  The reuse of 
wastewater will produce a brine concentrate, which must be judiciously discharged to prevent 
adverse environmental impacts. 

Reservoirs within Region H are anticipated to experience increased impacts as water supplies are 
utilized at a greater level.  However, modeling the use of these supplies over the known hydrologic 
period of record indicates that lower lake levels do not persist for long periods outside of the drought 
of record. 

Agricultural areas in Region H are generally served by a combination of groundwater and with surface 
water supplies, depending primarily on the location of use and the application.  The groundwater use 
is not projected to change during the planning period.  Surface water used for irrigation is typically 
contracted on a year-to-year basis.  All irrigation needs are met in the plan, through a combination of 
water conservation and supply from new and existing sources. 

ES.6 Water Conservation and Drought Management Plans 

Water conservation is recommended for all water user groups, although it is calculated and applied in 
the tables only for WUGs with shortages and WUGs with conservation plans that lend themselves to 
incorporation into the RWP.  Surveys of municipal WUGs indicated that 86 percent of WUGs that 
were assigned water conservation as a strategy in the 2006 RWP beginning in the year 2010 had 
implemented water conservation plans.  In some cases, the generic water conservation plans used in 
the 2006 RWP were replaced with actual targets set forth in these conservation plans. 
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Drought management plans are required for all WUGs to address brief periods of water shortage, but 
are not recommended as long-term management strategies, based on studies conducted during the 
first biennium of the 2011 planning phase.  Drought management plans typically force conservation 
over a limited period of time.  However, the drought of record that this plan must address lasted 
approximately five years.  To achieve a sustained reduction in demand, water conservation strategies 
must be implemented, so that water users do not perceive the required changes as being temporary.  
Sample water conservation and drought management plans are included in Chapter 6.  

ES.7 Protection of Water Resources and Natural Resources 

The management strategies recommended in this plan will fully utilize the currently available water 
rights in all but the Trinity River basin.  The two reservoirs recommended in the Brazos River basin 
and the recommended transfers from the Trinity River Basin will require some environmental 
mitigation due to habitat impacts.  The recommended reuse of wastewater will further reduce in-
stream flows, particularly during drought conditions.  Some of this reduction will be mitigated by an 
overall increase in wastewater discharges beyond the current level. 

Groundwater use in the region is projected to increase within the sustainable yield of the aquifers or 
the regulated withdrawal cap, as applicable.  The export of groundwater from its county of origin is not 
recommended in this plan. 

The most significant water-dependant natural resource in the region is Galveston Bay.  In 2009, the 
RHWPG completed a study of the individual impacts of management strategies on flows to Galveston 
Bay.  The results are shown in Table ES-9, comparing the inflow frequencies to the GBFIG inflow 
targets.  Recommendations to the Legislature 

ES.8 Recommendations to the Legislature 

The Texas Water Code guides the regional water planning groups to adopt recommendations on 
Unique Stream Segments, Unique Reservoir Sites, and legislative policy.  Chapter 8 of the 2011 
RWP describes these recommendations in depth and a summary is provided below. 

ES.8.1 Unique Stream Segments 

The Texas Water Code offers the opportunity to identify river and stream segments of unique 
ecological value.  The selection criteria established within the Texas Water Code are as follows: 

• Biological Function 

• Hydrologic Function 

• Riparian Conservation Area 

• High Water Quality/Exceptional Aquatic Life/High Aesthetic Value 

• Threatened or Endangered Species/Unique Natural Communities 

Stream segments designated by the legislature as having unique ecological value cannot be 
developed as reservoir sites by the State or any political subdivision of the State.   After consideration 
of the above factors during the development of the 2006 RWP, the eight streams listed in Table ES-1 
were recommended as Streams of Unique Ecological Value in Region H.  These segments were 
subsequently designated by the Texas State Legislature.  No additional sites were nominated for 
designation in the 2011 RWP. 
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The entire stream segment length was designated for Armand Bayou and Menard Creek (segment 
within Region H).  For the remaining six streams, only those portions adjacent to or within riparian 
conservation areas were designated as unique streams.  

Table ES-1 
Stream Segments Recommended as Ecologically Unique 

Stream Segments (Not in priority order) County 

Armand Bayou Harris 

Austin Bayou Brazoria 

Bastrop Bayou  Brazoria 

Big Creek  Fort Bend 

Big Creek San Jacinto 

Cedar Lake Creek Brazoria 

Menard Creek Liberty, Hardin*, Polk 

Oyster Bayou Chambers 

*Hardin County portion is in Region I.  

 

ES.8.2 Unique Reservoir Sites 

The Texas Water Code offers an opportunity to designate sites of unique value for use as surface 
water supply reservoirs.  Designation by the Legislature as a unique reservoir site prevents the State 
from constructing major infrastructure (such as major highways) within the project limits.  Through use 
of a decision-based water management strategy analysis and selection process, the RHWPG 
selected five surface water reservoir projects, Allens Creek, and Dow, GCWA, Brazoria County, and 
Fort Bend County Off-channel reservoirs, for inclusion in the 2011 Regional Water Plan.  Three other 
sites, Little River, Little River Off-Channel, and Bedias Reservoirs, were considered in past plans; 
Little River Off-Channel has been retained as an alternative reservoir site.  The RHWPG 
recommends four Unique Reservoir Sites in the 2011 RWP: Allens Creek, Little River, Little River Off-
Channel, and Bedias Reservoirs.  Table E-2 lists these sites along with a short description. 
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Table ES-2 
Reservoir Sites Recommended as Unique 

Name County General Location 

Allens Creek Austin 1 Mile N. of the City of Wallis 

Little River Milam Main stem of Little River, immediately 
upstream of its confluence with the Brazos 
River 

Little River, Off-Channel Milam Beaver Creek, approx. 5 Miles NE of City of 
Milano 

Bedias Reservoir Madison (Principally) Bedias Creek, 3.5 Miles W. of State Hwy 75 

   

ES.8.3 Regulatory, Administrative, and Legislative Recommendations 

Section 357.7(a)(10) of the Texas Water Development Board regional water planning guidelines 
requires that a regional water plan include recommendations for regulatory, administrative, and 
legislative changes.  These recommendations are addressed to each governmental agency that has 
the appropriate jurisdiction over each subject.  It is generally assumed that regulatory 
recommendations are directed towards the Texas Commission on Environmental Quality (TCEQ), 
that administrative recommendations are directed towards the Texas Water Development Board 
(TWDB), and that legislative recommendations are directed towards the State of Texas Legislature. 

The Region H Water Planning Group has currently adopted the following regulatory, administrative, 
and legislative recommendations: 

Regulatory and Administrative Recommendations 

• Clarify the agency rules to address consistency with the regional water plans.  

• Clarify agency rules on quantitative environmental analysis. 

• Modify the rules for wastewater permitting so that reclamation facilities are assessed in 
conjunction with their source water facilities. 

Legislative Recommendations 

• Remove barriers to interbasin transfers of water.  

• Increase funding for the Bays and Estuaries programs of state resource agencies and for 
additional monitoring and research to scientifically determine freshwater inflow needs. 

• Maintain the current rule of capture basis of groundwater law within Texas in all areas not 
subject to defined subsidence or groundwater conservation districts. 

• Support development of Groundwater Conservation Districts to protect current groundwater 
users, and encourage these districts to study and manage aquifer storage and recovery. 

• Establish financing mechanisms for development of new water supply projects identified 
within the adopted regional water plans. 
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• Continue funding of the State of Texas Groundwater Availability Modeling effort. 

• Establish funding for agricultural research into the area of efficient irrigation practices. 

• Implement the programs recommended by the Water Conservation Implementation Task 
Force. 

• Establish funding for research in advanced conservation technologies. 

• Resolve the issues related to water rights permitting for indirect reuse, and advocate water 
reuse statewide.  

• Establish flood damage liability limits for water supply reservoirs. 

• Direct the State Demographer's office to explore the potential changes in population 
distribution made possible by rapid advancements in information technology. 

• Continue funding of the Regional Water Planning process. 

Infrastructure Financing Recommendations 

• Increase the funding of the State Participation Program as needed to allow development of 
water supply projects sized to meet projected long-term demands. 

• Increase the funding of the State Revolving Fund Programs in future decades, and expand 
the program to include coverage for system capacity increases to meet projected growth for 
communities. 

• Increase funding of the State Loan Program to allow financing of near-term infrastructure cost 
projections. 

• Increase funding of the Agricultural Water Conservation loan program, leverage Federal grant 
programs by providing the local matching share, and consider adding a one-time grant or 
subsidy program to stimulate early adoption of conservation practices by individual irrigators. 

• Continue State and Federal support of the Texas Community Development program, and 
increase the allocation of funds for the Small Town Environment Program. 

• Increase funding of the Regional Water Supply and Wastewater Facilities Planning Program 
in anticipation of upcoming development throughout the state, and expand the program to 
include the costs for preliminary engineering design and development of detailed engineering 
cost estimates of recommended facilities. 

• Support continued and increased funding of the USDA Rural Utilities Service programs at the 
Federal level, and fund the State Rural Water Assistance Fund. 

• Provide research grants for the study of current and upcoming desalination technologies 
available to wholesale and retail water suppliers.  Continue to fund appropriate demonstration 
facilities to develop a customer base, and pursue Federal funding for desalination programs. 

• Provide increased research grants to study and better develop drought-resistant crop species 
and efficient irrigation practices. 

• Support regulatory changes that will allow USACE to increase water supply storage in new 
reservoirs that they construct and manage, and investigate other alternatives for increased 
involvement of USACE in funding water supply projects. 
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• Region H supports the forming of regional facilities and encourages the State to remove any 
impediments to these entities, including restrictions to the use of public/private partnerships.  
Additionally, the State Participation Program should be made available to these public/private 
partnerships and to private nonprofit water supply corporations. 

ES.9 Water Infrastructure Financing Recommendations 

Approximately $12.0-billion in capital costs were identified for meeting needs throughout the planning 
period.  These capital costs primarily represent infrastructure (wells, pump stations, treatment 
facilities, transmission mains, etc) required to implement water management strategies at the 
wholesale water provider and WUG level.  These costs do not include annual costs and debt service 
associated with the new projects.  Additionally, these costs do not represent improvements that will 
be required within individual WUGs for providing adequate water supply. 

With the assistance of the RHWPG, the TWDB conducted a survey of water utilities.  Anticipated 
costs developed as part of the RWP were submitted to WUGs in order to determine their interest in 
pursuing one or more of the financial assistance programs offered by TWDB.  Please see Chapter 9 
for an overview of this methodology and the results for Region H. 
 
ES.10 Public Participation 

During the course of developing the 2011 RWP, the RHWPG conducted numerous public meetings 
corresponding with various phases of plan development.  In addition, the group provided notice for 
two public hearings and two public meetings corresponding to the initiation of the two bienniums of 
planning within this phase and discussion of the development and approval of population and water 
demand projections for the 2011 RWP. 

After the submittal of the IPP to TWDB by March 1, 2010, the RHWPG also conducted three public 
hearings to receive comment from the public.  Details of these meetings and comments from the 
public and interested agencies are provided in Chapter 10 of the RWP. 
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Figure ES-3 
Region H Location Map 
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Table ES-3 
Public Repositories of the Region H Regional Water Plan 

AUSTIN COUNTY   
County Clerk 
County Courthouse 
1 East Main 
Bellville, TX  77418 
 

AUSTIN COUNTY 
Gordon Library 
917 Circle Drive 
Sealy, TX  77474 
 
 

BRAZORIA COUNTY 
County Clerk 
County Courthouse 
111 East Locust 
Angleton, TX  77515 
 

BRAZORIA COUNTY 
Angleton Public Library 
401 East Cedar 
Angleton, TX  77515 
 

CHAMBERS COUNTY 
County Clerk 
County Courthouse 
Anahuac, TX  77514 
 
 

CHAMBERS COUNTY 
Chambers County Library 
 – Main Branch 
202 Cummings 
Anahuac, TX  77514 
 

FORT BEND COUNTY 
County Clerk 
301 Jackson 
Richmond, TX  77469 
 

FORT BEND COUNTY 
George Memorial Library 
1001 Golfview 
Richmond, TX  77469 
 

GALVESTON COUNTY 
County Clerk 
County Courthouse 
722 Moody 
Galveston, TX  77550 
 

GALVESTON COUNTY 
Rosenberg Library 
2310 Sealy 
Galveston, TX  77550 
 

HARRIS COUNTY 
County Clerk 
Harris County Administration 
Building 
1001 Preston Avenue 
Houston, TX  77002 

HARRIS COUNTY 
Houston Public Library 
1st Floor, Bibliographic Information 
Center 
500 McKinney 
Houston, TX  77002 
 

LEON COUNTY 
County Clerk 
Leon County Courthouse 
Centerville, TX  75833 
 

LEON COUNTY 
Leon County Library 
129 East Main 
Centerville, TX  75833 
 

LIBERTY COUNTY 
County Clerk 
County Courthouse 
1923 Sam Houston 
Liberty, TX  77575 
 
 
 
 

LIBERTY COUNTY 
Sam Houston Regional Library 
And Research Center 
FM1011 
Liberty, TX  77575 
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MADISON COUNTY 
County Clerk 
101 West Main, Room 102 
Madisonville, TX  77864 
 

MADISON COUNTY 
Madison County Library 
605 South May 
Madisonville, TX  77864 
 

MONTGOMERY COUNTY 
County Clerk 
County Courthouse 
301 N. Thompson 
Conroe, TX  77301 
 

MONTGOMERY COUNTY 
Montgomery County Central 
Library 
104 Interstate 45 North 
Conroe, TX  77301 
 

POLK COUNTY 
County Clerk 
County Courthouse, 1st Floor 
101 West Church 
Livingston, TX  77351 
 

POLK COUNTY 
Murphy Memorial Library 
601 West Church 
Livingston, TX  77351 
 

SAN JACINTO COUNTY 
County Clerk 
County Courthouse 
#1 Highway 150 
Coldspring, TX 77331 
 

SAN JACINTO COUNTY 
Coldspring Library 
220 South Bonham 
Coldspring, TX 77331 
 

TRINITY COUNTY 
County Clerk 
County Courthouse 
1st and Main 
Groveton, TX  75845 
 

TRINITY COUNTY 
Blanche K. Werner Library 
Highway 19 
Trinity, TX  75862 
 
 

WALKER COUNTY 
County Clerk 
County Courthouse 
1100 University Avenue 
Huntsville, TX  77340 
 

WALKER COUNTY 
Huntsville Public Library 
1216 – 14th Street 
Huntsville, TX  77340 
 
 

WALLER COUNTY 
County Clerk 
County Courthouse 
836 Austin Street 
Hempstead, TX  77445 

WALLER COUNTY 
Waller County Library - 
Brookshire/Pattison 
3815 Sixth Street 
Brookshire, TX  77423 
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Table ES-4 
Region H Population Projections 

County 2010 2020 2030 2040 2050 2060
Austin 27,173 30,574 32,946 34,355 35,031 35,958
Brazoria 305,649 354,708 401,684 444,981 490,875 538,795
Chambers 34,282 40,786 46,838 52,083 57,402 62,850
Fort Bend 550,121 719,737 893,875 1,090,710 1,348,851 1,643,825
Galveston 268,714 284,731 294,218 298,057 300,915 302,774
Harris 4,078,231 4,629,335 5,180,439 5,731,543 6,282,647 6,833,751
Leon 18,231 21,137 22,863 22,971 22,809 23,028
Liberty 81,930 94,898 107,335 119,519 132,875 147,845
Madison 13,905 14,873 15,644 16,364 17,002 17,560
Montgomery 453,369 588,351 751,702 931,732 1,169,199 1,444,999
Polk (part) 37,650 42,196 45,779 48,561 51,535 54,380
San Jacinto 27,443 32,541 36,617 39,159 40,630 41,299
Trinity (part) 11,571 12,485 12,786 12,631 12,131 11,673
Walker 70,672 77,915 81,402 80,547 80,737 80,737
Waller 41,137 51,175 62,352 74,789 89,598 106,608
Region H Total 6,020,078 6,995,442 7,986,480 8,998,002 10,132,237 11,346,082
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Table ES-5 
Region H Water Demand Projections (in ac-ft/yr) 

AUSTIN 2010 2020 2030 2040 2050 2060

Municipal 4,123 4,658 5,027 5,191 5,278 5,446

Manufacturing 210 233 253 272 288 313

Steam-Electric 0 0 0 0 0 0

Mining 51 56 59 62 65 67

Irrigation 10,617 10,617 10,617 10,617 10,617 10,617

Livestock 1,615 1,615 1,615 1,615 1,615 1,615

Total Water Use 16,616 17,179 17,571 17,757 17,863 18,058

BRAZORIA 2010 2020 2030 2040 2050 2060

Municipal 47,184 53,523 59,656 65,134 71,567 78,598

Manufacturing 260,239 286,554 309,841 333,348 354,093 379,241

Steam-Electric 0 0 0 0 0 0

Mining 4,104 4,502 4,737 4,969 5,201 5,419

Irrigation 135,033 123,115 118,544 115,788 115,788 115,788

Livestock 1,614 1,614 1,614 1,614 1,614 1,614

Total Water Use 448,174 469,308 494,392 520,853 548,263 580,660

CHAMBERS 2010 2020 2030 2040 2050 2060

Municipal 4,985 5,854 6,648 7,338 8,067 8,863

Manufacturing 11,802 12,959 13,987 15,011 15,932 17,122

Steam-Electric 4,435 3,536 4,134 4,863 5,751 6,834

Mining 37,422 40,532 42,427 44,286 46,130 47,742

Irrigation 117,777 117,777 117,777 117,777 117,777 117,777

Livestock 462 462 462 462 462 462

Total Water Use 176,883 181,120 185,435 189,737 194,119 198,800

FORT BEND 2010 2020 2030 2040 2050 2060

Municipal 109,869 143,023 174,552 208,691 251,533 300,689

Manufacturing 6,863 7,199 7,468 7,685 7,829 7,410

Steam-Electric 66,026 68,046 79,553 93,582 110,682 131,527

Mining 3,010 3,070 3,105 3,138 3,169 3,196

Irrigation 53,455 53,455 53,455 53,455 53,455 53,455

Livestock 1,171 1,171 1,171 1,171 1,171 1,171

Total Water Use 240,394 275,964 319,304 367,722 427,839 497,448

GALVESTON 2010 2020 2030 2040 2050 2060

Municipal 46,090 47,390 47,818 47,487 47,393 47,641

Manufacturing 41,005 44,330 47,046 49,692 51,967 55,491

Steam-Electric 5,034 4,013 4,692 5,519 6,528 7,757

Mining 265 279 286 293 300 307

Irrigation 10,342 10,342 10,342 10,342 10,342 10,342

Livestock 325 325 325 325 325 325

Total Water Use 103,061 106,679 110,509 113,658 116,855 121,863
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Table ES-5 (Cont.) 
Region H Water Demand Projections (in ac-ft/yr) 

HARRIS 2010 2020 2030 2040 2050 2060 

Municipal 709,300 789,397 868,320 948,412 1,030,899 1,119,593 

Manufacturing 395,997 424,761 449,218 470,881 487,094 478,957 

Steam-Electric 7,728 23,962 28,015 32,955 38,977 46,317 

Mining 1,282 1,434 1,529 1,624 1,720 1,805 

Irrigation 15,300 15,300 15,300 15,300 15,300 15,300 

Livestock 1,133 1,133 1,133 1,133 1,133 1,133 

Total Water Use 1,130,740 1,255,987 1,363,515 1,470,305 1,575,123 1,663,105 

LEON 2010 2020 2030 2040 2050 2060 

Municipal 2,128 2,376 2,489 2,456 2,414 2,437 

Manufacturing 714 842 967 1,093 1,207 1,313 

Steam-Electric 0 0 0 0 0 0 

Mining 1,517 1,464 1,435 1,409 1,384 1,364 

Irrigation 542 542 542 542 542 542 

Livestock 1,691 1,691 1,691 1,691 1,691 1,691 

Total Water Use 6,592 6,915 7,124 7,191 7,238 7,347 

LIBERTY 2010 2020 2030 2040 2050 2060 

Municipal 10,470 11,759 12,980 14,211 15,629 17,362 

Manufacturing 393 465 537 611 678 736 

Steam-Electric 2,962 4,240 4,957 5,831 6,896 8,195 

Mining 8,730 8,753 8,766 8,778 8,790 8,800 

Irrigation 82,901 82,901 82,901 82,901 82,901 82,901 

Livestock 757 757 757 757 757 757 

Total Water Use 106,213 108,875 110,898 113,089 115,651 118,751 

MADISON 2010 2020 2030 2040 2050 2060 

Municipal 1,793 1,867 1,921 1,954 2,010 2,075 

Manufacturing 260 289 316 343 367 398 

Steam-Electric 0 0 0 0 0 0 

Mining 24 24 24 24 24 24 

Irrigation 19 19 19 19 19 19 

Livestock 750 750 750 750 750 750 

Total Water Use 2,846 2,949 3,030 3,090 3,170 3,266 

MONTGOMERY  2010 2020 2030 2040 2050 2060 

Municipal 74,871 98,947 122,197 146,984 180,292 219,432 

Manufacturing 2,045 2,332 2,608 2,883 3,126 3,392 

Steam-Electric 5,046 8,537 9,981 11,741 13,886 16,502 

Mining 480 509 526 543 559 573 

Irrigation 66 66 66 66 66 66 

Livestock 510 510 510 510 510 510 

Total Water Use 83,018 110,901 135,888 162,727 198,439 240,475 
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Table ES-5 (Cont.) 
Region H Water Demand Projections (in ac-ft/yr) 

POLK 2010 2020 2030 2040 2050 2060

Municipal 5,062 5,632 6,046 6,335 6,693 7,088

Manufacturing 0 0 0 0 0 0

Steam-Electric 0 0 0 0 0 0

Mining 29 31 32 33 34 35

Irrigation 0 0 0 0 0 0

Livestock 134 134 134 134 134 134

Total Water Use 5,225 5,797 6,212 6,502 6,861 7,257

SAN JACINTO 2010 2020 2030 2040 2050 2060

Municipal 3,153 3,616 3,964 4,120 4,207 4,251

Manufacturing 48 52 56 60 63 68

Steam-Electric 0 0 0 0 0 0

Mining 30 29 28 27 26 26

Irrigation 667 667 667 667 667 667

Livestock 284 284 284 284 284 284

Total Water Use 4,182 4,648 4,999 5,158 5,247 5,296

TRINITY 2010 2020 2030 2040 2050 2060

Municipal 1,203 1,260 1,255 1,206 1,145 1,102

Manufacturing 0 0 0 0 0 0

Steam-Electric 0 0 0 0 0 0

Mining 6 6 6 6 6 6

Irrigation 467 467 467 467 467 467

Livestock 211 211 211 211 211 211

Total Water Use 1,887 1,944 1,939 1,890 1,829 1,786

WALKER 2010 2020 2030 2040 2050 2060

Municipal 16,920 16,607 17,244 16,240 16,042 15,786

Manufacturing 3,208 3,718 4,188 4,666 5,083 5,517

Steam-Electric 0 0 0 0 0 0

Mining 13 13 13 13 13 13

Irrigation 11 11 11 11 11 11

Livestock 632 632 632 632 632 632

Total Water Use 20,784 20,981 22,088 21,562 21,781 21,959

WALLER 2010 2020 2030 2040 2050 2060
Municipal 5,713 7,003 8,469 10,084 12,093 14,454

Manufacturing 89 101 112 123 133 144

Steam-Electric 0 0 0 0 0 0

Mining 13 13 13 13 13 13

Irrigation 22,978 22,978 22,978 22,978 22,978 22,978

Livestock 939 939 939 939 939 939

Total Water Use 29,799 31,101 32,578 34,204 36,223 38,595
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Table ES-5 (Cont.) 
Region H Water Demand Projections (in ac-ft/yr) 

REGION H TOTAL 2010 2020 2030 2040 2050 2060 
Municipal 1,042,864 1,192,912 1,338,586 1,485,843 1,655,262 1,844,817 

Manufacturing 722,873 783,835 836,597 886,668 927,860 950,102 

Steam-Electric 91,231 112,334 131,332 154,491 182,720 217,132 

Mining     57,043      60,782     63,053     65,285     67,501      69,457  

Irrigation 450,175 438,257 433,686 430,930 430,930 430,930 

Livestock 12,228 12,228 12,228 12,228 12,228 12,228 

Total Water Use 2,376,414 2,600,348 2,815,482 3,035,445 3,276,501 3,524,666 
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Table ES-6 
Summary of Water Supplies Available for Study Years 2010, 2030 and 2060 

Supply Source Supply Available (acre-feet/year) 
 Year 2010 Year 2030 Year 2060 

Groundwater    
Gulf Coast Aquifer 812,709 685,529 685,843 
Carrizo-Wilcox Aquifer 10,493 9,756 9,610 
Queen City Aquifer 7,906 7,906 7,906 
Sparta Aquifer 17,414 17,414 17,414 
Brazos River Alluvium 41,539 41,539 41,539 
Yegua-Jackson Aquifer 6,400 6,400 6,400 
Undifferentiated Aquifer 1,117 1,117 1,117 

Subtotal 897,578 769,661 769,829 
Surface Water       

Neches River Basin1 63,863 63,946 64,177 
Neches-Trinity Coastal Basin 21,754 21,754 21,754 
Trinity River Basin 1,568,530 1,489,530 1,568,530 
Trinity-San Jacinto Coastal Basin 34,313 34,313 34,313 
San Jacinto River Basin 321,800 314,000 302,300 
San Jacinto-Brazos Coastal Basin 33,051 33,051 33,051 

Brazos River Basin1 573,081 573,278 573,342 
Brazos-Colorado Coastal Basin 12,019 12,019 12,019 
Local Supplies, all basins3 30,549 31,599 31,895 

Subtotal 2,658,960 2,573,490 2,641,381 
Total 3,556,538 3,343,151 3,411,210 

1 Supplies represent current allocations to Region H only.  Supplies include 63,863 acre-ft per 
year of firm water currently contracted from upstream LNVA to Region H customers.  Total LNVA 
supply is greater but may not be available to Region H. 

2 Supplies include 155,031 acre-ft per year of firm water currently contracted from upstream BRA 
system reservoirs to Region H customers.  The total BRA supply is greater but is not available to 
Region H.  The remaining Brazos River Basin supply is comprised of Lower Brazos Basin 
permits owned by Dow Chemical, GCWA, NRG, Brazosport Water Authority, and private 
irrigators. 

3Local supplies refer to stock ponds and similar supplies that meet localized demands, 
predominantly from livestock or mining activities. 
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Table ES-7 
Recommended Water Management Strategies 

 
WMS  Max 

Project  
WWP Capital WUG Capital Starting 

Decade 
Volume Cost $ Cost $
(ac-ft/yr)  

Conservation Strategies:   

Industrial Conservation TBD $0  TBD 2010 

Irrigation Conservation 77,881 $0  $757,436  2010 

Municipal Conservation 105,494 $0  $0  2010 

Contractual Strategies:           
Expand/Increase Current Contracts  142,599 $0  See Contracts 2010 

New Contracts from Existing Supplies  83,558 $0  See Contracts 2010 

Reallocation of Existing Supplies N/A $0  See Contracts 2010 

TRA to SJRA Contract 76,476 $302,781,597  See Contracts 2040 

TRA to Houston Contract 123,524 See Luce Bayou See Contracts 2030 

WUG-Level Contracts1 N/A $0  $2,390,273,157  2010 

WWP Contracts N/A $0  $0  2010 

Groundwater Strategies:           
Expanded Use of Groundwater 90,617 $0  $165,928,999  2010 

Interim Strategies 45,512 $0  $86,701,535  2010 

New Groundwater Wells for Livestock 41 $0  $18,635  2020 

Groundwater Reduction Plans:         
CHCRWA GRP 4,806 See CHCRWA Trans. $0 2010 

COH GRP TBD See COH Treatment $58,235,873 2010 

City of Missouri City GRP 17,562 $92,070,990 $6,618,706 2010 

Fort Bend MUD 25 GRP 589 $0 $776,145 2020 

Fort Bend WCID 2 GRP 5,753 $24,828,857 $0 2020 

NFBWA GRP2 106,402 See NFBWA Trans. $1,638,063 2020 

NHCRWA GRP2 117,755 See NHCRWA Trans. $17,814,585 2010 

Pecan Grove GRP  1,700 $0 $15,960,000 2020 

Richmond/Rosenberg GRP 7,500 $117,220,150 $0 2020 

River Plantation GRP 368 $0 $484,926 2010 

SJRA WRAP3 129,010 $900,000,000 $217,856,853 2020 

Sugar Land GRP 9,796 $161,360,049 $6,360,101 2020 

WHCRWA GRP2 78,839 See WHCRWA Trans $35,268,970 2010 

Infrastructure Strategies:          
CHCRWA Transmission Line 4,806 TBD N/A 2010 

CHCRWA Internal Distribution  4,806 TBD N/A 2010 

CLCND West Chambers System 2,800 $20,380,000 See Contracts 2020 

COH Distribution Expansion  TBD $261,040,000 N/A 2010 

COH Treatment Expansion 
Varies by 
decade $2,045,672,161 N/A 2010 

Harris County MUD 50 WTP 632 $0 $6,131,600 2020 

Huntsville WTP 11,200 $61,023,906 $0 2010 

LLWSSSC Surface Water Project 954 $0 $3,087,974 2010 

Luce Bayou Transfer 450,000 $253,916,914 $0 2020 
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NFBWA Internal Distribution 106,402 $225,000,000 N/A 2020 

NFBWA Shared Transmission Line 71,876 $213,000,000 N/A 2020 

NHCRWA Internal 2010 Distribution  34,714 $153,149,640 N/A 2010 

NHCRWA Internal 2020 Distribution  91,167 $345,292,192 N/A 2020 

NHCRWA Internal 2030 Distribution  117,755 $37,439,584 N/A 2030 

NHCRWA Transmission 2010 34,714 $80,690,624 N/A 2010 

NHCRWA Transmission 2020 91,167 $172,558,512 N/A 2020 

NHCRWA Transmission 2030 117,755 $0 N/A 2030 

Pearland SWTP 13,420 $0 $265,000,000 TBD 

Sealy  GW Treatment Expansion 888 $0 $6,450,000 2020 

WHCRWA Internal Distribution  78,839 $552,472,000 N/A 2010 

WHCRWA Transmission Line 78,839 $290,084,193 N/A 2010 

Reservoir Strategies:          
Allens Creek Reservoir 99,650 $222,752,400 See Contracts 2020 

Brazoria County Off-channel Reservoir 24,100 $173,898,602 See Contracts 2060 

Dow Off-channel Reservoir 21,800 $124,468,000 See Contracts 2020 

Fort Bend County Off-channel Reservoir 46,000 $202,514,788 See Contracts 2050 

GCWA Off-channel Reservoir 39,500 $197,448,012 See Contracts 2030 

Reuse Strategies:          
Fulshear Reuse 430 $0 $566,625 TBD 

Houston Indirect Reuse 128,801 $0 $721,822,850 2040 

Montgomery MUD 8/9 Indirect Reuse 1,120 $0 $12,245,687 2016 

NHCRWA Indirect Reuse 16,300 $0 $66,778,694 2040 

Wastewater Reuse for Industry 67,200 $332,051,761 $0 2060 

    Wastewater Reclamation for Mun. Irrigation 36,388 $0 $48,043,249 2030 

Permit Strategies:          
BRA System Operations Permit 25,400 TBD See  Contracts 2020 

Houston Bayous Permit* 0 $20,956,000  $0  2020 

Other Strategies:          
Brazoria Co. Interruptible Supplies for Irr. 104,977 $0  $0  2010 

Freeport Desalination Plant 33,600 $255,699,000  See  Contracts 2050 

Brazos Saltwater Barrier N/A $44,470,739  $0  2030 
 

1. WUG-level costs for a number of WMS are indicated as “See Contracts”.  The WUG-level costs for these strategies 
will be infrastructure costs associated with implementing future contracts from WWPs.  For simplification, these costs 
are collectively represented under the “WUG-Level Contracts” WMS, as common infrastructure from a WUG may 
treat or transmit water from multiple WMS. 

2. Yield value includes surface water transmission volume and is therefore not additional yield. 
3. Includes supply volume of TRA to SJRA Contract 
4. The Houston Bayous Permit has not yet been approved by TCEQ. 
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Table ES-8 
Recommended Water Management Strategies by County (in ac-ft/yr) 

2010 2020 2030 2040 2050 2060 
Austin 
Initial Shortage 0 -739 -1,240 -1,496 -1,635 -1,865 
Expanded GW 0 739 1,240 1,496 1,635 1,865 
Municipal Conservation 0 223 251 265 273 285 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 223 251 265 273 285 

Brazoria 
Initial Shortage -150,907 -186,760 -211,634 -238,588 -266,405 -299,199 
Expanded GW 0 4,049 12,988 13,515 15,658 16,209 
Municipal Conservation 1,476 2,610 2,978 3,249 3,567 3,918 
Contract Expansions 7,750 7,750 7,750 7,750 7,750 7,750 
Net Shortage -141,681 -172,351 -187,918 -214,074 -239,430 -271,322 
Irrigation Conservation 18,792 18,792 18,792 18,792 18,792 18,792 
Wastewater Reclamation for Mun. Irrigation 0 0 116 227 344 465 
Brazoria Co. Interruptible Supplies for Irr. 98,189 86,759 64,000 64,000 64,000 64,000 
Reallocate Existing Supply 13,694 13,694 13,895 13,988 14,019 13,694 
Interim Strategies 24,916 0 0 0 0 0 
GCWA Offchannel Reservoir 0 0 39,500 39,500 39,500 39,500 
Allens Creek Lake/Reservoir 0 45,277 41,779 66,665 58,092 66,196 
BRA System Operations Permit 0 3,010 3,010 3,010 3,010 3,010 
Brazoria OCR 0 0 0 0 0 24,000 
Freeport Desalination Plant 0 0 0 0 33,600 33,600 
Dow Offchannel Reservoir 0 21,800 21,800 21,800 21,800 21,800 
New Groundwater Wells for Livestock 0 27 27 27 27 27 
Total after Recommendations 13,910 17,008 15,001 13,935 13,754 13,762 

Chambers 
Initial Shortage -42,520 -47,412 -50,831 -54,251 -57,612 -61,065 
Expanded GW 0 577 681 796 905 1,010 
Municipal Conservation 137 195 219 239 263 291 
Contract Expansions 0 0 0 0 0 0 
Net Shortage -42,383 -46,640 -49,931 -53,216 -56,444 -59,764 
Irrigation Conservation 24,018 24,018 24,018 24,018 24,018 24,018 
CLCND W Chambers System 0 1,691 1,978 2,235 2,511 2,804 
Reallocate Existing Supply 21,010 21,264 21,389 21,509 21,627 21,725 
Interim Strategies 903 0 0 0 0 0 
New Contract from Existing Supply 13,823 17,083 19,972 22,888 25,732 28,672 
Total after Recommendations1 17,371 17,416 17,426 17,434 17,444 17,455 

Fort Bend 
Initial Shortage -86 -11,410 -52,608 -84,380 -123,623 -178,948 
Expanded GW 0 6,886 3,423 3,813 4,378 5,052 
Municipal Conservation 1,435 7,077 10,277 12,253 14,678 17,497 
Contract Expansions 0 367 1,295 1,226 1,225 1,016 
Net Shortage 1,349 2,920 -37,613 -67,088 -103,342 -155,383 
Irrigation Conservation 5,197 5,197 5,197 5,197 5,197 5,197 
WHCRWA GRP 0 0 0 0 0 0 
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2010 2020 2030 2040 2050 2060 
NFBWA GRP 0 0 0 0 0 0 
Sugar Land  GRP 0 488 4,921 4,835 4,915 4,961 
Missouri City GRP 0 4,401 4,401 4,401 4,401 4,401 
Wastewater Reclamation for Mun. Irrigation 0 0 2,136 4,744 8,403 12,277 
Fort Bend MUD 25 GRP 0 589 589 589 589 589 
BRA System Operations Permit 0 3,611 15,860 22,340 22,340 22,340 
Fort Bend OCR 0 0 0 0 90 45,943 
Allens Creek Lake/Reservoir 0 0 0 6,605 25,864 16,145 
TRA to Houston Contract 0 0 13,813 27,824 39,179 39,179 
Reallocate Existing Supply 0 0 4,687 4,510 3,720 13,762 
Fulshear Reuse 0 287 430 430 430 430 
Industrial Conservation 0 558 558 558 558 558 
Total after Recommendations 6,546 18,051 14,979 14,945 12,344 10,399 

Galveston 
Initial Shortage -16,307 -16,466 -17,787 -18,738 -19,884 -21,276 
Expanded GW 0 811 1,352 1,350 1,352 1,352 
Municipal Conservation 768 846 886 896 903 914 
Contract Expansions 0 25,630 25,630 25,630 25,630 25,630 
Net Shortage -15,539 10,821 10,081 9,138 8,001 6,620 
Irrigation Conservation 2,392 2,392 2,392 2,392 2,392 2,392 
New Contract from Existing Supply 16 23 26 29 33 37 
Interim Strategies 6,410 0 0 0 0 0 
Allens Creek Lake/Reservoir 0 12,101 13,234 14,175 15,310 16,687 
New Groundwater Wells for Livestock 0 14 14 14 14 14 
Interruptible Supplies for Irr. 6,788 0 0 0 0 0 
Total after Recommendations 67 25,351 25,747 25,748 25,750 25,750 

Harris 
Initial Shortage -51,413 -194,925 -270,301 -323,711 -375,414 -458,509 
Expanded GW 0 15,481 27,659 27,693 27,727 27,560 
Municipal Conservation 37,292 46,836 51,902 56,748 61,656 66,947 
Contract Expansions 0 108,852 66,039 51,840 42,538 31,971 
Net Shortage -14,121 -23,756 -124,701 -187,430 -243,493 -332,031 
New Contract from Existing Supply 23,008 31,264 38,732 54,777 54,805 54,849 
NHCRWA GRP 0 0 0 0 0 0 
WHCRWA GRP -65 -258 -409 -566 -751 -968 
COH GRP 0 0 0 0 0 0 
Missouri City GRP 0 386 386 386 386 386 
Wastewater Reclamation for Mun. Irrigation 0 0 3,268 6,616 10,027 13,431 
Reallocate Existing Supply 18,253 15,276 7,308 19,232 30,220 96,881 
Interim Strategies 15 0 0 0 0 0 
Allens Creek Lake/Reservoir 0 15 83 336 384 622 
TRA to Houston Contract 0 0 93,744 86,519 75,164 75,164 
NHCRWA Indirect Reuse 0 0 0 7,300 16,300 16,300 
Wastewater Reuse for Industry 0 0 0 0 0 67,200 
Houston Indirect Reuse 0 0 0 66,420 114,679 128,801 
Total after Recommendations 27,090 22,927 18,411 53,590 57,721 120,635 
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2010 2020 2030 2040 2050 2060 
Leon 
Initial Shortage 0 -376 -614 -707 -779 -908 
Expanded GW 0 376 614 707 779 908 
Municipal Conservation 0 126 140 124 107 116 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 126 140 124 107 116 
Total after Recommendations 0 126 140 124 107 116 

Liberty 
Initial Shortage -11,846 -15,142 -18,687 -22,539 -27,061 -32,363 
Expanded GW 0 2,537 4,590 6,809 9,399 12,544 
Municipal Conservation 0 539 641 744 868 995 
Contract Expansions 0 0 0 0 0 0 
Net Shortage -11,846 -12,066 -13,456 -14,986 -16,794 -18,824 
Irrigation Conservation 20,876 20,876 20,876 20,876 20,876 20,876 
Reallocate Existing Supply 6,657 6,697 6,732 6,767 6,805 6,833 
Total after Recommendations 15,687 15,507 14,152 12,657 10,887 8,885 

Madison 
Initial Shortage -1 -130 -228 -239 -323 -450 
Expanded GW 0 130 228 239 323 450 
Municipal Conservation 1 91 110 112 116 119 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 91 110 112 116 119 
Total after Recommendations 0 91 110 112 116 119 

Montgomery 
Initial Shortage -17,728 -47,619 -69,513 -81,350 -120,398 -165,162 
Expanded GW 0 5,615 4,471 5,614 9,034 11,820 
Municipal Conservation 4,460 6,007 7,384 8,838 10,795 13,089 
Contract Expansions 0 0 0 0 0 0 
Net Shortage -13,268 -35,997 -57,658 -66,898 -100,569 -140,253 
MUD 8 AND 9 Reuse 0 657 816 1,120 1,120 1,120 
Wastewater Reclamation for Mun. Irrigation 0 0 1,752 3,838 6,787 10,215 
SJRA WRAP 0 36,377 55,538 54,582 53,581 52,534 
Interim Strategies 13,268 0 0 0 0 0 
TRA To SJRA Contract 0 0 0 7,935 39,096 76,476 
Total after Recommendations 0 1,037 448 577 15 92 

Polk 
Initial Shortage 0 -117 -205 -272 -384 -513 
Expanded GW 0 117 205 272 384 513 
Municipal Conservation 0 158 173 180 187 198 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 158 173 180 187 198 
Total after Recommendations 0 158 173 180 187 198 
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2010 2020 2030 2040 2050 2060 
San Jacinto 
Initial Shortage 0 -300 -533 -695 -793 -869 
Expanded GW 0 542 928 984 1,007 1,060 
Municipal Conservation 19 148 163 174 181 184 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 19 390 558 463 395 375 
Total after Recommendations 19 390 558 463 395 375 

Trinity 
Initial Shortage 0 0 0 0 0 0 
Expanded GW 0 36 36 21 0 0 
Municipal Conservation 0 2 1 0 0 0 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 38 37 21 0 0 
Total after Recommendations 0 38 37 21 0 0 

Walker 
Initial Shortage 0 -815 -1,655 -1,973 -2,384 -2,853 
Expanded GW 0 816 1,651 1,963 2,374 2,843 
Municipal Conservation 0 68 74 89 90 92 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 69 70 79 80 82 
Total after Recommendations 0 69 70 79 80 82 

Waller 
Initial Shortage -82 -1,926 -2,940 -4,579 -8,177 -12,355 
Expanded GW 0 1,447 2,231 3,644 5,382 7,431 
Municipal Conservation 17 392 497 592 708 849 
Contract Expansions 0 0 0 0 0 0 
Net Shortage -65 -87 -212 -343 -2,087 -4,075 
Irrigation Conservation 0 0 0 0 6,606 6,606 
WHCRWA GRP 65 258 409 566 751 968 
Total after Recommendations 0 171 197 223 5,270 3,499 

Notes:         
1Lines for reallocation of existing supplies include only the positive portions of reallocations, as negative portions remove 
surplusses from some WUGs. 
A.  Shortage values reflect the sum of all WUG shortages without offsets for other WUG surpluses. 
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Table ES-9 
Overall Frequencies of Meeting Monthly Inflow Targets 

Inflow Target Max H Min Q Min Q-Sal 

Historical Frequency 66% 78% 82% 

GBFIG Target Frequency 50% 60% 75% 

Naturalized 68% 67% 83% 

Current Conditions 63% 58% 79% 

Full Authorized Diversions with Return 
Flows 

59% 53% 75% 

Full Authorized Diversions with no 
Return Flows 

43% 43% 56% 

Full Diversions with RF and 
Region C & H Strategies (2006 Plans) 

62% 59% 77% 
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Chapter 1 – Description of Region 

1.1 Regional Water Planning in Texas 

In 1997 the State Legislature, through Senate Bill 1, determined that a Texas State Water Plan for the 
2000 - 2050 timeframe would be developed through a regional water planning approach.  To 
accomplish this task, the Texas Water Development Board (TWDB) divided the state into 16 regional 
water planning areas and appointed representational Regional Water Planning Groups (RWPG) that 
have guided the development of each region's plan.  In 2001, a new set of rules and guidelines were 
enacted through Senate Bill 2.  With the help of the Senate Bill 2, the 2002 State Water Plan received 
enormous public involvement compared to previous plans.  The planning process is cyclic, with 
updated Regional and State Water Plans produced every five years.  The 2006 Region H Water Plan 
and the 2007 State Water Plan were created during the last planning cycle. 

1.2 Description of Region H 

Region H, located along the upper Texas coast, consists of all or part of 15 counties: Austin, Brazoria, 
Chambers, Fort Bend, Galveston, Harris, Leon, Liberty, Madison, Montgomery, Polk, San Jacinto, 
Trinity, Walker and Waller.  The eastern portions of Trinity and Polk counties are included in the 
Region I planning area.  The Region spans three river and four coastal basins in southeast Texas.  
Region H encompasses the San Jacinto River basin, the lower portions of the Trinity and Brazos 
River Basins, and includes part or all of the Brazos-Colorado, the San Jacinto-Brazos, the Trinity-San 
Jacinto and the Neches-Trinity coastal basins.  This area includes the Galveston and Trinity Bay 
estuaries, the urbanized, rapidly growing Houston-Galveston Metropolitan Area encompassing 
Brazoria-Harris-Galveston-Ft. Bend and Montgomery counties, the coastal port communities of 
Galveston and Freeport, and agricultural areas in Austin, Chambers, Leon, Liberty, Madison, Polk, 
San Jacinto, Trinity, Walker and Waller counties.  Figure 1-1 is a map of the Region H area.  The 
Region H Water Planning Group (RHWPG) is a 24 member committee representing the diverse 
interests of the Region.  Table 1-1 lists the RHWPG membership. 
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Figure 1-1 

Region H Water Planning Area 
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Table 1-1 

Member Information for the Region H Water Planning Group 

Executive Committee 

Office  Incumbent
Chair  Mark Evans  
Vice-Chair  Ron J. Neighbors 
Secretary  Reed Eichelberger  
At-Large  John R. Bartos  
At-Large  C. Harold Wallace  

Offices 
Office Organization
Administrative San Jacinto River Authority  

  P.O. Box 329  
  Conroe, Texas 77305-0329  
  Phone: (936)-588-1111  
  Fax: (936) 588-1114 

Political Subdivision San Jacinto River Authority  
  P.O. Box 329  
  Conroe, Texas 77305-0329  
  Phone: (936)-588-1111  
  Fax: (936) 588-1114 

NOTES: 
Administrative Office manages records. 
Political Subdivision is the entity eligible to apply for State grant funds.  
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Table 1-1 

(continued) 

Voting Membership 

Category Member Organization County (Location of Interest)

Agriculture 

Pudge Wilcox 
Feb 2007 – Present 

CLCND  Chambers 

Robert Bruner 
March 1998 – Present 

Rancher Walker 

Counties 

John Blount, P.E. 
Sept 2004 – Present 

Harris County  Harris 

Mark Evans  
March 1998 – Present 

Trinity County  Trinity 

Art Henson 
Nov 2009 – Present 

Madison County Madison 

Electric Generating 
Utilities 

Ted Long 
August 2008 – Present 

NRG Energy  Harris 

Environmental John R. Bartos  
March 1998 – Present 

Galveston Bay Foundation  Harris 

Industries 

Gena Leathers 
Sept 2009 – Present 

Dow Chemical Company  Brazoria 

Glynna Leiper  
August 2008 – Present 

Exxon-Mobil Corp.  Harris 

Municipalities 

Robert Istre  
July 2003 – Present 

Gulf Coast Water Authority  Galveston 

Jun Chang 
Nov 2008 – Present 

City of Houston  Harris, Fort Bend, Montgomery 

Public Roosevelt Alexander  
March 1998 – Present 

Retired Waller 

River Authorities 

Reed Eichelberger  
March 1998 – Present 

San Jacinto River Authority  Montgomery (service in central 
portion of region) 

John Hoffmann  
Feb 2009 – Present 

Brazos River Authority  McLennan (service in west and 
southwest portion of region) 

Danny F. Vance  
March 1998 – Present 

Trinity River Authority  Tarrant (service in east and 
southeast portion of region 

Small Business 

John Howard 
May 2007 – Present 

Howard Farms Austin 

Bob Herbert 
May 2007 - Present 

Robert Hebert 
and Associates 

Fort Bend 

Steve Tyler  
March 1998 – Present 

Steve Tyler Creative 
Solutions 

Trinity 

Water Districts 

Marvin Marcell  
July 1998 – Present 

Fort Bend Subsidence 
District  

Fort Bend 

Ron J. Neighbors  
March 1998 – Present 

Harris-Galveston 
Subsidence District  

Harris, Galveston 

Jimmie Schindewolf 
Nov 2005 – Present 

North Harris County 
Regional Water Authority  

Harris 
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Table 1-1 

(continued) 

Voting Membership (continued) 

Water Utilities 

C. Harold Wallace   
March 1998 – Present 

West Harris County WSC Harris 

James Morrison  
March 1998 – Present 

Walker County Rural WSC  Walker 

William Teer, P.E.   
March 1998 – Present 

Retired Leon 

 
Non-Voting Membership

Member Organization  
David Alders East Texas Water Planning Group 
Rick Gangluff Lower Colorado Regional Water Planning Group 
John Hoffmann Region G Water Planning Group1 
Danny Vance  Region C Water Planning Group1 
Jennifer Bailey Texas Dept of Agriculture 
Temple McKinnon Texas Water Development Board 
Scott Hall Lower Neches Valley Authority 
Rebecca Hensley Texas Parks & Wildlife Dept 
Larry Jacobs Montgomery County Soil & Water Cons Dist 
Wayne Ahrens West Harris County Regional Water Authority 
Melinda Silva North Fort Bend Water Authority 
1 also a voting member 

1.2.1 Governmental Authorities in Region H 

 While municipal and county governments are the primary governmental entities, there are three 
regional councils of government represented in the region.  The Houston-Galveston Area Council of 
Governments represents thirteen counties in the central and eastern part of the planning area: Austin, 
Brazoria, Chambers, Colorado, Fort Bend, Galveston, Harris, Liberty, Matagorda, Montgomery, 
Wharton, Walker and Waller Counties.  The Brazos Valley Council of Governments includes Leon 
and Madison counties, the two northwestern counties of the region.  The Deep East Texas Council of 
Governments represents Trinity, Polk and San Jacinto counties located in the northeastern part of 
Region H.   

In addition to these regional councils there are several other entities with regulatory or management 
authority of importance to long range water planning for the region.  The State exercises certain 
responsibilities over water planning, supply and quality through the Texas Water Development Board 
(TWDB), the Texas Commission on Environmental Quality (TCEQ), and Texas Department of Parks 
and Wildlife (TPWD).  Points of contact for these state agencies are listed in Table 1-2.  Three river 
authorities manage surface water supply in the region's three river basins: the Brazos River Authority, 
the San Jacinto River Authority and the Trinity River Authority.  There are eleven soil and water 
conservation districts within Region H.  Five groundwater conservation districts (GCD) in Region H 
have the authority to regulate groundwater withdrawals.  The Harris-Galveston Subsidence District 
and the Fort Bend Subsidence District have existed for some time.  Three new districts were formed 
in 2001:  the Lone Star GCD in Montgomery County, the Bluebonnet GCD, which includes Austin, 
Grimes and Walker Counties, and the Mid-East Texas GCD which includes Leon, Madison and 
Freestone Counties.  In November 2005, the Brazoria County Groundwater Conservation District was 
confirmed by voters in Brazoria County,  

Two Regional Water Authorities existed in the 2006 Region H Water Plan: the North Harris County 
Regional Water Authority and the West Harris County Regional Water Authority.  Since 2006 two new 
Regional Water Authorities have been formed: the Central Harris County Regional Water Authority 
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and the North Fort Bend Water Authority.  Municipalities have joined informally to study regional 
water supply facilities in Mid-Brazoria County. 

 
Table 1-2 

State Agencies with Oversight of Water Planning 
Texas Water Development Board 
 J. Kevin Ward 

Executive Administrator 
PO Box 13231, 1700 N. Congress Ave., Austin, TX 78711-3231 
(512) 463-7847 
 

 Carolyn Brittin 
Deputy Executive Administrator, Office of Planning 
PO Box 13231, 1700 N. Congress Ave., Austin, TX 78711-3231 
(512) 475-0933 
 

Texas Commission on Environmental Quality (plan review)
 Mark R. Vickery  

Executive Director 
12500 Park 35 Circle, Austin, TX 78753 
(512) 239-3900 
 

Texas Parks and Wildlife Department (plan review)
 Carter Smith 

Executive Director 
4200 Smith School Road, Austin, TX 78744-3291 
(512) 389-4800 

 

1.2.2 General Economic Conditions 

Two thirds of all U.S. petrochemical production and almost a third of the nation's petroleum industries 
are located in Region H.  The Port of Houston handled 225 million tons in 2007, adding approximately 
$118 Billion to the state economy.  In 2008, the Houston area employed 2.6 million people.  Region H 
is generally characterized with urbanized land uses and broad-based economic development.  In 
areas outside of the urban core, agriculture dominates economic activities. The region supports six 
primary economic sectors: services, manufacturing, transportation, government, agriculture and 
fishing.   

The service sector employs the greatest number of people in Region H.  The most common service 
industries include: accounting, law, banking, computer software, engineering, healthcare and 
telecommunications.  Medical specialties are concentrated at the Texas Medical Center in Houston 
and the University of Texas Medical Branch in Galveston.  Tourism is also a major industry for both 
Galveston and Houston.  Galveston alone drew more than 6.5 million tourists a year generating 
approximately $700 million dollars before hurricane Ike in September 2008. 

The region's manufacturing industry is based on the historically important energy industries.  
Petroleum refining and chemical production are the largest two industries in the region.  Technology 
and biotechnology firms have contributed to the diversification of the region's economic base.  Petro-
chemical, chemical and pulp and paper industries are major employers outside of the urban core of 
the region. 

The transportation industry includes the Port of Houston and the Houston Ship Channel, the second 
largest port in the nation.  A well-developed highway system and rail connections support this activity.  
The Gulf Intracoastal Waterway connects the ports of Freeport, Galveston, Houston and Texas City. 
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Government sector jobs are disbursed throughout the region, with the Texas Department of 
Corrections a major employer at prisons located in the region.  The Johnson Space Center has 
program management responsibility for the International Space Station, ensuring continued economic 
importance into the next decade.  There are numerous colleges in the region, and local school 
districts continue to grow and expand as population increases. 

The agricultural industry, while providing limited numbers of jobs, contributes significantly to the 
region's economy.  Major agricultural crops in the region include rice, soybeans, vegetables and hay.  
Cattle are the principal livestock, followed by horses and hogs.  

Fishing, both commercial and sport, within Galveston Bay and other major bodies of surface water 
including Lake Conroe, Lake Houston and Lake Livingston are major contributors to the local 
economic base.  One third of the state's commercial fishing income and one half of the state's 
expenditures for recreation fishing come from Galveston Bay.  Oysters, shrimp and finfish are 
important commercial species in the bay.   

1.3 Population and Water Demand in Region H 

Based on the 2000 census, the population for Region H was approximately 4,848,948 in the year 
2000.  Approximately 65% (3,170,496) of this population resides in 98 cities and towns with 
populations of over 500 persons; 16 of these cities have populations in excess of 25,000.  By 2006, 
the population for Region H had increased to 5,627,524 based on data from the Texas State Data 
Center as of July 1st, 2006.  By 2010 the population in Region H is projected to increase to 
approximately 6,020,000. 

Table 1-3 lists the cities with over 25,000 persons and their 2000 census population, 2006 reported 
population and associated reported municipal use in 2000 and 2006.  The balance of the population 
resides in smaller communities or the unincorporated portions of the 15 counties of the region. 

Table 1-3 

Cities with Populations Over 25,000 

City 2000 Census 
Population 

2000 Reported 
Municipal Use 
(acre-feet/year) 

2006 Population1 
2006 Reported 
Municipal Use 
(acre-feet/year) 

Baytown 66,430 10,938 70,943 9,866 
Conroe 36,811 7,175 51,456 8,070 
Deer Park 28,520 4,312 29,944 4,540 
Friendswood 29,037 3,968 32,639 4,403 
Galveston 57,247 16,228 57,951 - 
Houston 1,953,631 347,947 2,112,671 346,393 
Huntsville 35,078 5,108 36,999 6,075 
La Porte 31,880 4,928 33,823 4,250 
Lake Jackson 26,386 3,754 28,449 - 
League City 45,444 6,617 63,087 8,491 
Missouri City 52,913 10,239 73,748 - 
Pasadena 141,674 18,567 152,037 17,716 
Pearland 37,640 5,650 67,594 - 
Sugar Land 63,328 15,677 84,622 14,883 
Texas City 41,521 6,604 43,904 - 

The Woodlands 55,649 13,714 - - 
Source: Texas Water Development Board 
12006 Total Population Estimates for Texas counties as of July 1, 2006 from the Texas State Data Center. 
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The 2000 and 2006 total county populations and reported 2000 and 2006 water use is listed in Table 
1-4.  Detailed information on local, county and regional population estimates and projections for the 
50-year planning period are included in the Chapter 2 of this plan.  In 2006, municipal uses accounted 
for 48 percent of the region's total reported water use an increase from 41 percent in 2000.  In 
addition to municipal water use, year 2000 estimates of other water use types were prepared by the 
TWDB for use in the planning process.  

Table 1-4 

County Population and Municipal Water Demand 

County 2000 Census 
Population 

2000 Reported 
Municipal Use 
(acre-feet/year) 

2006 Population1 
2006 Reported 
Municipal Use 
(acre-feet/year) 

Austin 23,590 3,535 26,928 3,741 
Brazoria 241,767 40,127 286,773 37,978 
Chambers 26,031 3,908 32,383 3,240 
Fort Bend 354,452 67,566 487,047 79,802 
Galveston 250,158 44,544 282,126 42,931 
Harris 3,400,578 598,596 3,830,130 598,977 
Leon 15,335 1,880 16,218 2,079 
Liberty 70,154 9,350 77,176 6,943 
Madison 12,940 1,728 13,534 2,812 
Montgomery 298,768 51,193 399,941 62,070 
Polk2 33,098 4,489 37,295 4,682 
San Jacinto 22,246 2,698 24,739 2,540 
Trinity2 10,380 1,231 10,733 801 
Walker 61,758 14,741 64,026 12,340 
Waller 32,663 4,610 38,475 5,030 
Region H Total 4,848,918 850,196 5,627,524 865,966 

 Source: Texas Water Development Board 
12006 Total Population Estimates for Texas counties as of July 1, 2006 from the Texas State Data Center.  
2 Includes portion of the county in the Region H area 
 
Manufacturing uses accounted for 33 percent of the region’s total use in 2006, an increase from 30 
percent in 2000.  Irrigation uses represented 13 percent of the region's total 2006 reported use, a 
decline from the 22 percent reported in 2000.  Figure 1-2 illustrates the distribution of 2000 water 
demand by use type.  Total water demands for each county are listed in Table 1-5.  
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Figure 1-2 

Percentage of 2006 Total Water Demand by Use 
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48%

Municipal Manufacturing Mining Steam Electric Irrigation Livestock 
 

Table 1-5 

Reported 2006 Non-municipal Water Use (acre-feet per year) 

County MFR MIN POW IRR STK Total 
Austin               76 0 0 3,101 1,618 4,795 
Brazoria             220,027 374 0 84,820 1,553 306,774 
Chambers             13,450 5,281 631 54,594 561 74,517 
Fort Bend            4,378 2 70,987 28,703 1,087 105,157 
Galveston            18,592 0 158 2,072 255 21,077 
Harris               321,469 84 10,076 3,082 1,747 336,458 
Leon                 799 50 0 242 1,671 2,762 
Liberty              384 0 0 40,404 911 41,699 
Madison              227 0 0 15 1,112 1,354 
Montgomery           1,449 4 729 536 457 3,175 
Polk 2                 1 0 0 0 214 215 
San Jacinto          11 0 0 0 433 444 
Trinity 2              0 0 0 500 296 796 
Walker               63 0 0 400 740 1,203 
Waller               27 86 0 17,889 1,253 19,255 

Region H Total 580,953  5,881 82,581 236,358 13,908  919,681 
Source: Texas Water Development Board 
2 Includes the portion of the county in Region H. 
Categories: Manufacturing (MFR), Irrigation (IRR), Mining (MIN), Steam Electric Power (POW) and 
Livestock (STK) 
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1.3.1 Major Demand Centers 

Major demand centers are locations of water uses that require a significant portion of the region's 
water supply.  As would be expected, major urban areas with large populations and major industrial 
development are typically major demand centers.  In Region H major demand centers are defined for 
municipal, manufacturing and irrigation uses as having a reported use, by use type, exceeding 25,000 
acre-feet for counties and 10,000 acre-feet for cities. 

Houston has the greatest overall water demand in the region, as was shown in Table 1-6, followed 
closely by remaining demands in Harris County.  The next highest demands are Fort Bend, 
Montgomery, Galveston, and Brazoria Counties.  Harris County and the City of Houston dominate 
municipal water use in Region H.  The City of Houston used 346,393 acre-feet in the year 2006 or 
approximately 40 percent of the total regional municipal use.  As shown in Table 1-6, Brazoria, Fort 
Bend, Galveston and Montgomery Counties are major demand centers with reported use in excess of 
25,000 acre-feet in both 2000 and 2006.  In addition to the City of Houston, municipalities identified 
as major demand centers (reported municipal demands in excess of 10,000 acre-feet) include the 
cities of Pasadena, Galveston, Baytown and Sugar Land.   

Table 1-6 

Major Municipal Demand Centers 

County/City 2000 Municipal Use
(acre-feet) 

2006 Municipal Use
(acre-feet) 

City of Houston 347,947 346,393 
Harris County (excluding Houston) 250,649 252,584 
Fort Bend County 67,566 79,802 
Galveston County 44,544 42,931 
Montgomery County 51,193 62,070 
Brazoria County 40,127 37,978 
City of Pasadena 18,567 17,716 
City of Galveston 16,228 -1 
City of Baytown 10,938 9,866 
City of Sugar Land 15,677 14,883 

    Source: Texas Water Development Board 
   1 Not Reported 
 
The largest manufacturing demand center is Harris County, which used 321,469 acre-feet of water in 
2006 (55 percent of the regional total).  Two other major demand centers are identified: Brazoria 
County, with reported 2006 manufacturing use of 220,027 acre-feet, and Galveston County with a 
reported 2006 manufacturing use of 18,592 acre-feet.  The principal water using industries in the 
region are petroleum refining, chemical products and pulp and paper mills.  The three largest 
manufacturing demand centers are shown in Table 1-7. 
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Table 1-7 

Major Manufacturing Demand Centers 

County 2000 Manufacturing Use 
(acre-feet per year) 

2006 Manufacturing Use 
(acre-feet per year) 

Brazoria 221,930 220,027 
Galveston 35,381 18,592 
Harris 349,420 321,469 

      Source: Texas Water Development Board 
 
The four largest irrigation demand centers are Brazoria, Chambers, Liberty and Fort Bend counties. 
Table 1-8 highlights each county's reported 2000 and 2006 irrigation use.  The major irrigated crops 
in the region are rice, soybeans, vegetables and cotton.   

Table 1-8 

Major Irrigation Demand Centers 

County 2000 Irrigation Use
(acre-feet per year) 

2006 Irrigation Use
(acre-feet per year) 

Brazoria 149,188 84,820 
Chambers 117,777 54,594 
Fort Bend 53,455 28,703 
Liberty 82,901 40,404 

    Source: Texas Water Development Board  
 
Livestock and mining water use represent smaller demands in the Region H area.  Mining water 
demands in Region H are associated primarily with oil and gas production. 

1.3.2 Water User Group (WUG) Updates 

The 2011 Region H Water Plan was updated to include additional Water User Groups (WUGs) based 
on changes in population estimates.  Water User Groups (WUGs) are added when their population 
increases to 500 or more residents.  Three new cities were added to the WUG list based on 
population estimates for the year 2010.  Two recently created regional water authorities-the Central 
Harris County Regional Water Authority (CHCRWA) and the North Fort Bend Water Authority 
(NFBWA)-were also added.  Descriptions of the new WUGs are presented below. 

Kendleton 

Kendleton is located in southern Fort Bend County.  The 2000 census reported 466 residents in the 
City of Kendleton; however, the current population according to the Census Bureau is 525.  According 
to the United States Census Bureau, the city has a total land area of 1.1 square miles. 

Montgomery 

Montgomery is located at the junction of Texas 105 and FM 149, near the southwestern edge of Sam 
Houston National Forest in western Montgomery County.  Its population is approximately 576 
residents.  According to the United States Census Bureau, the city has a total area of 4.6 square 
miles which includes 4.5 square miles of land and 0.1 square miles of water.  
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Stagecoach 

Stagecoach is a town in southwestern Montgomery County.  The last recorded population for 
Stagecoach was 507 residents in 2007.  According to the United States Census Bureau the city has a 
total land area of 1.14 square miles and a water area of 0.05 square miles. 

Central Harris County Regional Water Authority 

The Central Harris County Regional Water Authority (CHCRWA) was created in June 2005 and is 
comprised of 11 Municipal Utility Districts (MUDs) primarily located north of the City of Houston, east 
of SH 249, south of FM 1960 and west of I-45.   

The CHCRWA absorbed the following WUGs that were stand alone entities in the 2006 Plan: 
Fallbrook UD, Harris County MUD #150, Harris County MUD #200, Harris County MUD #300 and a 
portion of the demand in County-Other. 

North Fort Bend Water Authority 

The North Fort Bend Water Authority (NFBWA) was created by the 79th Texas Legislature in May, 
2005. 

The NFBWA absorbed the following WUGs that were stand alone entities in the 2006 Plan:             
Big Oaks MUD, Cinco MUD #2, Cinco MUD #6, Cinco MUD #7, Cinco MUD #8, Cinco MUD #9, 
Cornerstones MUD, Fort Bend County MUD #2, Fort Bend County MUD #30, Fort Bend County MUD 
#37, Fort Bend County MUD #41, Grand Lakes MUD #4, Kingsbridge MUD, North Mission Glen MUD 
and a portion of the demand in County-Other. 

1.4 Region H Water Supply Sources and Providers 

Groundwater, surface water captured in reservoirs and run-of-river sources comprise the majority of 
the water supply within Region H. Reused and recycled water and saline sources are additional 
supply sources utilized in Region H.  

1.4.1 Groundwater Sources 

Two major aquifers supply groundwater within the Region H area.  The aquifer that furnishes the 
most groundwater within the area is the Gulf Coast aquifer.  This aquifer is composed of the 
Evangeline, Chicot and Jasper formations and extends from near the gulf coast shoreline to 
approximately 100 to 120 miles inland, to Walker and Trinity counties.  The other major aquifer in the 
study area is the Carrizo-Wilcox, which begins 115 to 125 miles inland and extends beyond the 
northern boundary of the region.  There are also four minor aquifers in this part of the state: the 
Sparta and Queen City aquifers occur in Leon County, the southern part of Madison County and 
northern parts of Walker and Trinity Counties.  In Leon and Madison Counties, they lie above the 
Carrizo-Wilcox Aquifer.  The Yegua Formation and the Jackson Group comprise the Yegua-Jackson 
aquifer, located in parts of Madison, Walker, Trinity and Polk Counties.  The Brazos River alluvium 
occurs along the main stem of the Brazos as it passes through the region, except in Brazoria County.  
Figure 1-3 and Figure 1-4 illustrate these groundwater sources.  Groundwater use is regulated in 
Harris, Galveston and Fort Bend Counties due to the potential for over-drafting of the Gulf Coast 
Aquifer.  Groundwater Management Plans have been published for Austin, Leon, Madison 
Montgomery and Walker Counties.  The active Groundwater Conservation and Subsidence Districts 
within Region H are shown on Figure 1-5.  Groundwater withdrawals accounted for approximately 34 
percent of the total regional water supply in 2000 and approximately 30 percent in 2004. 
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1.4.2 Surface Water Sources 

Surface water sources in Region H are reservoir storage and run-of-river supply for the three rivers in 
the area: the Trinity, the San Jacinto and the Brazos.  There are no major springs located within 
Region H, although small springs and seeps supply base flows for some streams.  Historically there 
were numerous small seeps identified throughout the region.  Many of these have ceased flowing due 
to land use changes and groundwater pumping.  The most significant spring was Cold Springs in San 
Jacinto County, above the town of Coldspring, with recorded flows of 32 gpm (50 ac-ft/yr) as late as 
the 1960’s.   

The following discussion of each basin's surface water supply is based upon information in Water for 
Texas (1997 and 2002).  Water availability estimates come from the TCEQ Water Availability Models 
(WAMs).  Figure 1-6 illustrates the region's surface water sources.  A selected bibliography of related 
references is included in Appendix 1A. 
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Figure 1-3 

Region H Major Groundwater Sources 
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Figure 1-4 

Region H Minor Groundwater Sources 
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Figure 1-5 

Region H Groundwater Conservation and Subsidence Districts  
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Figure 1-6 

Region H Surface Water Sources 
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1.4.3 Trinity River Basin 

The Trinity River basin contains two water projects in Region H: Lake Livingston and the Wallisville 
Salt Water Barrier.  The City of Houston and the Trinity River Authority (TRA) sponsored Lake 
Livingston's construction.  It is operated by the TRA to meet the service demands of the City of 
Houston and other local users in the Trinity Basin and in the Neches-Trinity Coastal Basin.  The U.S. 
Army Corps of Engineers recently completed the Wallisville Saltwater Barrier.  These two projects are 
operated as a system, using Livingston primarily to store water and Wallisville to control the migration 
of salt water from Trinity Bay.  Lake Livingston and Wallisville permitted yields are 1,255,500 acre-
feet/year and 89,700 acre-feet/year respectively. The sum of these permitted yields is the combined 
yield of the system (1,345,200 acre-feet per year).  Additional permitted run-of-the-river water 
supplies downstream of Lake Livingston total 220,230 acre-feet per year.  These supplies are 
associated with the water rights agreements established at the time of Lake Livingston permitting. 

1.4.4 San Jacinto River Basin 

The San Jacinto River Basin has two major public water supply reservoirs: Lake Houston and Lake 
Conroe.  Lake Houston, with a permitted yield of 168,000 acre-feet/year, is owned and operated by 
the City of Houston for use in its service area.  The City of Houston and San Jacinto River Authority 
(SJRA) jointly own Lake Conroe, with the COH holding two-thirds of the permitted rights (66,667 acre-
feet/year) and SJRA holding one-third (33,333 acre-feet/year).  SJRA manages Lake Conroe, 
providing supply to Montgomery and Harris County.  The SJRA has an additional run-of-river water 
right of 55,000 acre-feet per year and an indirect reuse water right of 14,944 acre-ft per year that is 
physically diverted out of Lake Houston. 

1.4.5 Brazos River Basin 

The Brazos River Authority (BRA) manages the water supply resources from 11 reservoirs within this 
basin.  Several of these reservoirs are operated by BRA as a System Operation where commitments 
made to downstream demands can be met from any upstream reservoir using storage available in the 
system.  The U.S. Army COE owns eight of these reservoirs, the City of Lubbock owns one reservoir 
and BRA owns three reservoirs within the basin.  In addition to the BRA water supply reservoirs, there 
are several other reservoirs in the basin.  While none of these reservoirs are located within the 
Region H area, supply from the system is committed in Region H. 

The total Brazos Basin supply, including firm supplies from BRA’s reservoirs and reliable yield from 
run-of-river permits in both Region G and H, is estimated at over 1,200,000 acre-feet per year.  The 
estimated firm yield from BRA's reservoirs is about 650,000 acre-feet per year.  Over 500,000 acre-
feet per year of the BRA firm supply is committed under contracts to various entities upstream of 
Region H.  Approximately 155,030 acre-feet per year of firm supply is contracted for use in the 
Region H area.  The reliable yield of run-of-river permits granted in Region H is estimated at 
approximately 418,311 acre-feet per year.  Suppliers in the Brazos Basin include Dow Chemical and 
the Richmond Irrigation Company with permitted diversions of 321,856 and 40,000 acre-feet per year 
respectively.  Each of these entities diverts surface water from the Brazos River and enhances the 
reliability of their supplies through off-channel surface reservoirs as well as contracts with BRA for 
upstream supplies. 

1.4.6 San Jacinto - Brazos Coastal Basin 

There are several significant water users within the San Jacinto-Brazos Coastal Basin supported by 
the run-of-river water supplies from the Brazos Basin.  Suppliers include the Gulf Coast Water 
Authority which has historically owned two water rights on the Brazos River with permitted diversions 
of 125,000 and 99,932 acre-feet per year.  The GCWA recently purchased former Chocolate Bayou 
Water Company water rights with permitted diversions of 155,000 and 57,500 acre-feet per year.  The 
estimated reliable yield of all GCWA rights is 229,786 acre-feet per year.  The GCWA also enhances 
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the reliability of their surface water supplies through the use of off-channel surface reservoirs as well 
as contracts with BRA for upstream supplies. 

1.4.7 Use by Source 

TWDB reports that Region H used 2,087,514 acre-feet of water in 2000.  Of that, 709,990 acre-feet 
(34%) came from groundwater wells, and 1,377,524 acre-feet (66%) came from rivers and other 
surface sources.  Similarly, the most recent water use estimates of groundwater and surface water 
use available from the TWDB show that in 2004, groundwater use declined to under 600,000 acre-
feet, approximately 30% of the water used in Region H.  Surface water use increased to 
approximately 1,420,000 acre-feet, approximately 70% of the total Region H water use.  The three 
counties with the largest decline in groundwater use were Brazoria, Fort Bend, and Liberty Counties. 

Industrial water users (principally chemical industry users) in the region used approximately 
1,000,000 acre-feet of saline (sea) water in the year 2000 and the petroleum industry reported the 
reuse of just over 3,000 acre-feet of treated effluent.  Table 1-9 summarizes the groundwater and 
surface water usage for each county.  Table 1-10 lists the estimated year 2060 reliable yields 
available from existing sources to Region H.  Further information regarding the yield of major surface 
water rights in Region H is available in Chapter 3 – Analysis of Current Water Supplies. 

Table 1-9 

County Water Use by Source 

 
County 

2000 
Groundwater 

(acre-feet) 

2000
Surface 
Water 

(acre-feet) 

2000 
Total Use 
(acre-feet) 

2004 
Groundwater 

(acre-feet) 

2004 
Surface 
Water 

(acre-feet) 

2004 
Total Use 
(acre-feet) 

Austin               15,928 48 15,976 11,156 1,492 12,648 
Brazoria             50,397 365,792 416,189 20,761 357,074 377,835 
Chambers           23,005 145,255 168,260 8,085 135,990 144,075 
Fort Bend            122,416 70,494 192,910 76,107 76,953 153,060 
Galveston           5,001 91,875 96,876 5,880 85,553 91,433 
Harris               336,044 637,022 973,066 358,684 673,520 1,032,204 
Leon                 6,398 0 6,398 4,385 2,443 6,828 
Liberty              40,199 61,761 101,960 13,786 69,480 83,266 
Madison              2,725 0 2,725 2,611 705 3,316 
Montgomery        55,701 576 56,277 54,865 952 55,817 
Polk1 2,906 1,741 4,647 4,969 2,315 7,284 
San Jacinto         3,057 667 3,724 1,955 1,379 3,334 
Trinity1              1,601 316 1,917 1,000 1,348 2,348 
Walker               16,259 1,655 17,914 4,157 10,459 14,616 
Waller               28,353 322 28,675 29,551 1,009 30,560 
Total 709,990 1,377,524 2,087,514 597,952 1,420,672 2,018,624 

Source: TWDB Annual Survey of Ground and Surface Water Use  
1 Includes only the portion of the county in the Region H area 
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Table 1-10 

Projected 2060 Supplies Available for Use in Region H 
Groundwater Projected Yield (acre-feet/year) 
Gulf Coast Aquifer 685,843 
Carrizo-Wilcox Aquifer 9,610 
Queen City Aquifer 7,906 
Sparta Aquifer 17,414 
Brazos River Alluvium 41,539 
Yegua-Jackson Aquifer  6,400 
Undifferentiated Aquifer 1,117 
Subtotal 769,829 
  
Basin/Reservoir/Run-of-River  
Neches Basin  
    Sam Rayburn Contract1 64,177 
Neches-Trinity Coastal Basin  
    Run-of-River 21,754 
Trinity Basin  
    Lake Livingston/Wallisville 1,344,000 
    Run-of-River, Lower Basin 224,530 
Trinity-San Jacinto Coastal Basin  
    Run-of-River 34,313 
San Jacinto Basin  
    Lake Houston 173,000 
    Lake Conroe 74,300 
    Run-of-River 55,000 
San Jacinto-Brazos Coastal Basin  
    Run-of-River 33,051 
Brazos River Basin  
    Brazos River Authority System2 155,031 
    Run-of-River, Lower Basin 418,311 
Brazos-Colorado Coastal Basin  
    Run-of-River 12,019 
Local Supplies (i.e., stock ponds) all basins 31,895 
Subtotal 2,641,381
Total 3,411,210
1 Values based on long-term contracts from LNVA to Region H customers  
2 Values based on long-term contracts from BRA to Region H customers 
 
1.4.8  Major Water Providers 

A major water provider is an entity that delivers and sells a significant amount of raw or treated water 
for municipal and/or manufacturing use on a wholesale and/or retail basis. Generally, major providers 
serve as a primary water sources for a significant portion of the region's municipal or industrial water 
users and are those entities likely to develop future major water supply projects.  As in the rest of the 
state, Region H has relatively few entities that hold the rights to significant amounts of water, 
particularly surface water, and provide retail or wholesale water supplies to a significant number of 
area users.   

Five entities in Region H own over 100,000 acre-feet per year of municipal and/or industrial water 
rights.  Their total holdings represent approximately 62 percent of the region's municipal and industrial 
water rights.  The Chambers-Liberty Counties Navigation District (CLCND) has rights of over 100,000 
acre-feet per year, but its supplies are currently used primarily for irrigation.  Additionally, portions of 
these supplies are not 100 percent reliable.  Reliability is based on modeling diversions under drought 
of record conditions.  Irrigation rights can be issued for supplies that are available on an interruptible 
basis, i.e. 75-percent of the time.  These entities are listed in Table 1-11 along with other substantial 
water rights holders.    
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Table 1-11 

Major Region H Water Rights  

Provider Permitted Amount 
(acre-feet per year) 

City of Houston 1,234,567 
Gulf Coast Water Authority1 449,432 
Trinity River Authority 2 403,200 
San Jacinto River Authority 203,377 
Brazos River Authority 2 155,030 
Brazosport Water Authority 45,000 
Chamber-Liberty County Navigation Dist. 112,947 
1 Includes water right permits purchased from the former Chocolate 
Bayou Water Co. 
2 Portion currently contracted in Region H only 
Source:  TCEQ Master Water Rights Database 

 
Four industries hold large manufacturing use water rights to provide for plant operations.  These 
entities, listed in Table 1-12, generally do not act as providers to other industrial customers.  Dow 
Chemical, however, provides municipal water supply to the Brazosport Water Authority. 

Table 1-12 

Large Industrial Water Rights Holders 

Industrial Water Rights Holder Fresh Water Permits 

(acre-feet per year) 
Dow Chemical Company 321,856 
Reliant Energy / Texas Genco 166,238 
Occidental Chemical Corporation 140,000 
Phillips Petroleum Company 39,880 

 
Over 2,300 public water suppliers deliver water to communities and businesses in Region H. A review 
of these suppliers indicates that 70 percent serve fewer than 500 customers. Of the over 700 
municipal providers serving 500 or more customers, over 270 are addressed in this plan as part of 
collective reporting units.  The North Harris County Regional Water Authority accounts for 152 Utility 
Districts (the two cities in the Authority, Tomball and Jersey Village, are listed separately in the plan).  
The West Harris County Regional Water Authority accounts for 107 Utility Districts, with its member 
city (Katy) similarly listed separately.  The Central Harris County Regional Water Authority accounts 
for 11 Municipal Utility Districts.  The North Fort Bend Water Authority includes the City of Fulshear, 
which is listed separately in the plan.  A final collective unit in the plan is The Woodlands, a planned 
community in Montgomery County served by a series of related utility districts.   

1.5 Water Quality and Natural Resources 

1.5.1 Water Quality  

The Texas Commission on Environmental Quality (TCEQ) 2008 Water Quality Inventory was 
prepared in compliance with Sections 305(b) and 303(d) of the Federal Clean Water Act.  Figure 1-7 
illustrates the impaired stream segments within Region H identified by TCEQ in 2008.  The figure was 
prepared using the 2008 impaired segments GIS data available on the TCEQ website. In addition to 
water quality data collected by TCEQ, agencies participating in the Texas Clean Rivers Program 
(CRP) annually compile and publish Regional Water Quality Assessments.  In Region H, the Brazos, 
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San Jacinto and Trinity River Authorities participate in the Texas Clean Rivers Program and have 
each published reports on the water quality conditions within their respective basins.  These reports 
established the condition of each river and stream segment and identified those segments with water 
quality concerns for a number of parameters. 

Groundwater within the region is generally of good quality, with total dissolved solids below 1,000 
mg/l.  Iron is a concern in some portions of the Carrizo-Wilcox Aquifer, and calcium, magnesium and 
sulfate cause high total hardness in portions of the Brazos River Alluvium.  Some groundwater 
supplies contain arsenic and radon.  The current maximum contaminant level (MCL) for arsenic in 
water used for public supply is 0.01 mg/l set by the Environmental Protection Agency (EPA) in 
January of 2006.  Currently, most groundwater produced within Region H has an arsenic content 
below the existing MCL.  There is a limited area within the northwest part of Harris County where the 
concentration of arsenic in some sands of the Gulf Coast aquifer exceeds 0.01 mg/l.  Wells are now 
constructed to not screen these sands.  In some instances, consideration is being given to treating 
the water from older wells to lower the arsenic content below 0.01 mg/l.  Shallow aquifer 
contamination has been reported from refinery spills along the Houston ship channel that affects 
groundwater quality and may affect surface water quality in Galveston Bay. 

Radon is not a regulated constituent as a MCL has not been established for it.  There are some areas 
in the west part of Harris County where isolated sands can contain water with higher concentrations 
of radon.  Through geophysical logging to identify these depth intervals and by the use of well 
construction techniques that isolate the sands, production wells produce water with low levels of 
radon. 

Surface water throughout Region H is of sufficient water quality to be treated for municipal use using 
conventional measures.  Contact recreation use is limited in the lower Trinity River due to fecal 
coliform bacteria levels.  Growth in the San Jacinto River Basin has increased nutrient loading and 
fecal coliform levels in many streams, particularly Buffalo Bayou.  Sand mining, in particular, has lead 
to increased nutrient loads in the San Jacinto River which can result in an increase in cyanobacteria 
levels.  Likewise, nutrients, dissolved minerals and elevated fecal coliform levels have been identified 
in the Lower Brazos River.  Also of concern in the lower Brazos River are seasonal low flows, which 
allow the tidal salt-wedge to reach municipal and industrial freshwater intakes in Freeport. 
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Figure 1-7 

Region H Surface Water Quality 
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1.5.2 Topography 

Region H is located in the Gulf Coastal Plains of Texas.  It is primarily made up of two vegetational 
areas: the Gulf Prairies and the Piney Woods. 

The Gulf Prairies make up the majority of the region.  They hold marsh and saltwater grasses in tidal 
areas, and bluestems and tall grasses inland.  Oaks, elms and other hardwoods grow in limited 
amounts.  The natural grasses make the region ideal for cattle grazing and the fertile soils support 
rice, cotton, wheat and hay farming.  Wildlife in the area includes alligator, river otter, eastern brown 
pelican, Eskimo curlew, piping plover and whooping crane.  Counties in the Gulf Prairie include 
Austin, Brazoria, Chambers, Fort Bend, Galveston, Harris and Waller. 

The Piney Woods encompass the northeastern portion of Region H, consisting of pine forests 
interspersed with native and improved grasslands.  Longleaf, shortleaf and loblolly pine are the 
dominant native species harvested, but slash pine and various hardwood species are cultivated as 
well.  Timber production and cattle are the principal agricultural products in that portion of the region.  
Wildlife in the area includes bobcat, ringtail, river otter, red-cockaded woodpecker and bald eagle.  
Counties in the Piney Woods include Leon, Liberty, Madison, Montgomery, Polk, San Jacinto, Trinity 
and Walker. 

1.5.3 Public Lands 

The Region contains 325,394 acres of state and national forests, supporting hiking, camping, 
picnicking and horseback riding.  It also contains 107,138 acres of coastal wildlife refuges for 
migratory waterfowl, as well as native waterfowl and plant species.  It contains a portion of the Big 
Thicket National Preserve, designated by the United Nations Educational, Scientific and Cultural 
Organization (UNESCO) as part of the International Biosphere Reserve.  Finally, the region holds 
12,170 acres of Texas Wildlife Management Areas, preserved for bird watching in coastal areas and 
seasonal hunting inland.  The area names and locations are presented in Table 1-13, and a location 
map is provided at Figure 1-8. 

Table 1-13 

Public Lands 
Resource Area Acreage County 
State and National Forests   
W. Goodrich Jones State Forest 1,725 Montgomery 
Davey Crockett National Forest 162,0121 Total 
 67,329 Trinity 
Sam Houston National Forest 161,657 Total 
 47,777 Montgomery 
 60,247 San Jacinto 
 53,633 Walker 
   
State and National Preserve   
Big Thicket National Preserve 86,000 Total 
   
National Wildlife Refuges   
Anahuac NWR 30,000 Chambers 
Brazoria NWR 42,338 Brazoria 
San Bernard NWR 28,000 Brazoria 
Trinity River NWR 6,800 Liberty 
   
Texas Wildlife Management Areas   
Candy Cain Abshier WMA 207 Chambers 
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Atkinson Island WMA 151 Harris 
Keechi Creek 1,500 Leon 
Peach Point 10,312 Brazoria 

Source: Texas Almanac, Texas Parks & Wildlife Department 
1Total includes portion of Davey Crockett National Forest located in counties outside of Region H 

 
1.5.4 Navigation 

Navigation within Region H rivers is generally limited to the lower reaches of the main stems of the 
Brazos, San Jacinto, and Trinity Rivers including the Houston Ship Channel and Turning Basin.  In 
addition the Gulf Intracoastal Waterway, an inland canal system that connects ports in the Gulf of 
Mexico, traverses the Region H coastline through the ports of Galveston and Freeport.  There is 
significant use of rivers, streams and reservoirs throughout the region by recreational boaters and 
fishermen.  There are no navigation water permits in the Region H area. 

1.5.5 Threats to Agricultural and Natural Resources 

The Regional Water Planning Guidelines (31 TAC 357) require planning groups to “identify threats to 
agricultural and natural resources of the state due to water quantity problems or water quality 
problems related to water supply.”   

There are no water quantity problems for agriculture in Region H.  However, it is common practice in 
the region for irrigators to procure groundwater permits and surface water supplies on a year-to-year 
basis.  The absence of long-term contracts prevents the full representation of irrigation supply as 
“allocated” in the regional plan.  As a result, irrigation is often represented as having a shortage met 
through water management strategies.  The current plan meets all projected irrigation demands.  
Increased water costs, coupled with decreasing prices for rice and other irrigated crops, may cause 
agricultural water demand to decline in the future.   

Galveston Bay estuary is the most significant natural resource in Region H.  The estuary is 
dependent upon freshwater inflows to maintain seasonal salinity ranges for wildlife habitat and 
fisheries productivity.  The estuary is capable of withstanding natural flood and drought cycles, but the 
amplified effects of water diversions during a drought may pose a threat to this resource.  Target 
inflow amounts and frequencies for Galveston Bay are discussed in Chapter 3 and inflows with and 
without water management strategies are analyzed in Chapter 4. 

Other natural resources within the region also require minimum in-stream flows.  As with Galveston 
Bay, peak diversions during drought periods may reduce flows to the point that detrimental effects are 
felt by the environment.  Texas is currently developing policies and procedures to determine and 
protect the required minimum flows in streams and estuaries of the State.  In 2007, Senate Bill 3 took 
effect beginning the environmental flows allocation process.  The process began with the creation of 
the Environmental Flows Advisory Group and the Texas Environmental Flows Science Advisory 
Committee to guide the statewide process.  Two basin and bay area stakeholder groups have been 
formed to develop recommendations concerning environmental flow regimes, associated policy 
considerations, and strategies to meet the flow recommendations that will impact environmental flows 
in Region H.  The Trinity and San Jacinto Rivers and Galveston Bay Stakeholders Committee was 
appointed in July of 2008.  The TCEQ is expected to adopt environmental flow standards for the 
Trinity and San Jacinto Rivers/Galveston Bay by June 1, 2011.  The Stakeholder group for the Brazos 
River/Bay and Estuary Area will be appointed by June 1, 2010 and begin working on 
recommendations concerning environmental flow regime, associated policy considerations, and 
strategies to meet the flow recommendations.  The TCEQ is expected to approve the group’s 
recommended environmental flow standards by April 1, 2013. 
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The number of additional threatened and endangered species added to each county by the Texas 
Department of Parks and Wildlife since the adoption of the 2006 Region H Water Plan is presented in 
Table 1-14. Threatened and endangered species are further discussed in Chapter 7. 

Table 1-14 

Threatened and Endangered Species 

County Species 
(2006 Plan) 

New 
Species 

Current County 
Total 

Austin County 4 4 8 
Brazoria County 3 13 16 
Chambers County 3 13 16 
Fort Bend County 3 2 5 
Galveston County 4 11 15 
Harris County 4 11 15 
Leon County 4 4 8 
Liberty County 7 5 12 
Madison County 3 3 6 
Montgomery County  6 4 10 
Polk County 6 4 10 
San Jacinto County 6 4 10 
Trinity County 0 7 7 
Walker County 5 4 9 
Waller County 5 5 10 
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Figure 1-8 

Public Lands within Region H 
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1.6 Existing Water Planning 

1.6.1 Existing Regional and Local Water Management Plans 

The first Region H Water Plan was published in 2001 and was incorporated into the State Water Plan 
in 2002.  The last update to the Region H Water Plan was performed in 2006.  The 2006 Region H 
Water Plan recommended several water management strategies to ensure that all water demands in 
the Region were met.  First, water conservation was recommended for all municipalities with 
projected shortages.  Next, supplies that were identified as surplus in one area were recommended 
for contract or sale to water users in other areas.  These transfers included moving TRA water supply 
from Lake Livingston to Harris County, moving SJRA supplies from the Trinity Basin to Montgomery 
County, additional yield from system operation of the BRA system and future reservoir projects.  Two 
new reservoirs were recommended: Allens Creek Reservoir in Austin County to capture peak flows in 
the Brazos River, and Little River Off-Channel Reservoir in Milam County to supply Region H and the 
Brazos G Region.  In areas with limited groundwater, irrigation conservation was recommended as a 
means of increasing groundwater for municipal supply. 

The Region H area was formerly part of The Trans-Texas Water Program (TTWP): Southeast Area, a 
comprehensive water resource planning program created to evaluate a full range of water 
management strategies for a 32 county area of East Texas.  This area encompassed all of Region H, 
plus the lower Sabine River Basin and portions of the middle Brazos River Basin.  The Phase II 
Report (1998) identified a regional long-term shortage by the year 2035.  To meet that need, several 
management techniques were studied further: water conservation, wastewater reclamation, use of 
existing reservoir surplus supply, coordinated reservoir system operation, interbasin transfers and 
contractual transfers.   

Technical studies of these management techniques were completed in Phase II of the TTWP.  The 
Phase II Report (1998) determined that the Southeast Area could develop adequate supplies to meet 
expected regional demands, and export water to Central Texas (Regional Planning Regions L and N).  
Various management strategies would need to be implemented to accommodate growth in the 
different geographic areas across the fifty-year planning period.  Water conservation, wastewater 
reclamation and coordinated systems operations strategies would extend the period of adequate 
supply, allowing additional time to plan and develop new water sources.  The Allen's Creek Reservoir 
in the Brazos River Basin, with an estimated yield at the time of approximately 70,000 acre-feet per 
year, was reported as a potentially feasible project.  Contractual transfers were identified that would 
align surface water rights with the owner's service areas, shortening conveyance systems.  Finally, 
sustained interbasin transfers from the Toledo Bend Reservoir in the Sabine River Basin to the Trinity 
and San Jacinto River Basins were also reported as feasible strategies to meet the growing needs of 
the region and areas of central Texas. 

Other previously completed regional water supply plans include the City of Houston Master Plan, 
Brazos Valley Long-Range Resource Plan, the San Jacinto River Authority Water Resources 
Development Plan, and the Trinity River Basin Master Plan.  Within Region H, the BRA plan also 
recommended development of the Allen's Creek Reservoir.  The SJRA plan recommended 
development of two reservoirs: Lake Creek and Spring Creek.  These projects were put on hold when 
the SJRA purchased part of the Devers Canal Systems water rights, which allowed the transfer of 
approximately 50,000 acre-feet per year from the Trinity River Basin.  The TRA recommended the 
development of thirteen potential reservoirs, six of which are located in Region H.  The largest, 
Bedias Reservoir, could provide a formerly estimated 109,000 acre-feet per year, and is located to 
allow use in the Trinity, San Jacinto or Brazos River Basins.   

The Harris-Galveston Subsidence District and Fort Bend Subsidence District developed Groundwater 
Management Plans to address subsidence through reduced groundwater extraction within their 
respective regulatory areas.  These districts adopted regulatory plans in 1999 and 2003, respectively, 
setting limits on groundwater use as a percentage of total water demand.  Three of the four new 
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groundwater conservation districts (GCDs) in the region, Bluebonnet, Lone Star and Mid-East Texas 
GCD, have published groundwater management plans and started the collection of well data needed 
to consider if a regulatory plan is needed. The Brazoria County Groundwater Conservation District 
was confirmed by county voters in November 2005. 

Additional plans are noted in the Region H Bibliography, included as Appendix 1A. 

1.6.2 Current Preparations for Drought 

The 1997 State Legislature mandated water conservation and drought contingency planning for all 
holders of municipal, industrial and non-irrigation water rights of 1,000 acre-feet or more and irrigation 
rights holders of 10,000 or more acre-feet.  Previously, all water rights permit applications required a 
water conservation and drought contingency plan but existing rights holders were not required to 
prepare or implement plans.  New regulations also distinguish between water conservation and 
drought contingency plans and extend the requirement to prepare and implement drought 
contingency plans to all holders of water rights as noted above and to public water systems with over 
3,300 connections.   

In the completed drought plans, the predominant response activities are first a public information 
effort to alert the public to drought conditions and encourage water conservation.  If drought 
conditions persist, many plans impose mandatory water conservation measures, including restrictions 
on landscape watering and car washing.  Water Conservation and Drought Response are discussed 
in Chapter 6 of this report. 

1.6.3 Region H Drought Management Study 

The Region H Water Planning Group (RHWPG) requested and received funding from the Texas 
Water Development Board (TWDB) to conduct three studies in advance of the 2011 update of the 
Region H Water Plan.  One study focused on evaluating the impacts of future water management 
strategies on freshwater inflows to Galveston Bay and on evaluating the impacts of instream flow 
requirements for future water management strategies.  A second study focused on evaluating the 
feasibility of using available “interruptible” surface water supplies as a substitute for existing firm 
water supplies for certain uses, notably irrigated agriculture.  The third study focused on evaluating 
the efficacy and impact of drought contingency (a.k.a. drought response) measures as a potential 
water management strategy in Region H.  The key question addressed by this study was: 

Can implementation of drought contingency measures within Region H during critical drought periods 
be used in lieu of other water management strategies to meet projected water demands? 

The scope of work for the Region H Drought Management Study was divided into two primary tasks.  
The first task focused on evaluating the efficacy or effectiveness of drought contingency plans 
adopted and implemented by municipal water suppliers within Region H, elsewhere in Texas, and 
nationally.  The second task consisted of a quantitative evaluation of the potential impact of drought 
response measures on major water supply reservoirs in Region H, namely Lake Conroe, Lake 
Houston, Lake Livingston and the proposed Allens Creek Reservoir.   Specifically, Texas Commission 
on Environmental Quality (TCEQ) water availability models were used to analyze reservoir conditions 
(i.e., levels and storage volumes) during critical drought periods both with and without implementation 
of drought response measures. 

The study found that most drought contingency plans place a heavy emphasis on “demand 
management measures” that are designed to reduce water demands by means of curtailment of 
certain uses.  It’s important to note that demand management in this context is distinctly different from 
water conservation, although the terms are often used interchangeably.   The objective of water 
conservation is to achieve lasting, long-term reductions in water use through improved water use 
efficiency, reduced waste and through reuse and recycling.  By contrast, demand curtailment is 
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focused on temporary reductions in water use in response to temporary and potentially recurring 
water supply shortages or other water supply emergencies (e.g., equipment failures caused by 
excessively high peak water demands).  Common approaches to water demand curtailment, applied 
individually or in combination, include: 

• Prescriptive restrictions or bans on non-essential water uses and waste.  In a municipal 
setting such restrictions commonly target landscape irrigation, car washing, ornamental 
fountains, etc.  

• Use of water pricing strategies, such as excess use surcharges, to encourage compliance 
with water use restrictions or to penalize excessive water use.  

• Water rationing, where water is allocated to users on some proportionate or pro rata basis. 

A significant number of public water systems in Region H were found on the TCEQ drought impact list 
and implemented drought measures during the years 1998 (62 systems), 2000 (35 systems) and 
2005 (39 systems).  The counties that recorded the most public water systems on the list are Harris 
and Montgomery counties.  Together, Harris and Montgomery Counties accounted for approximately 
55 percent of the systems on the drought impact list.  Approximately 90 percent of the water systems 
on the drought impact list serve populations less than or equal to 10,000 people and have 5,000 or 
fewer connections.  TCEQ records also indicate that the list is comprised mostly of public water 
systems that are supplied by groundwater.  

Surveys of major public water systems indicated that none of the Region H public water systems that 
were on the TCEQ drought impact list over the period from 1996 to 2008 experienced actual water 
shortage conditions.  Rather, it appears that these water systems were placed on the list because of 
high seasonal peak water demands and attendant problems or concerns with water production 
infrastructure.  The majority of Region H public water systems on the TCEQ drought impact list are 
municipal utility districts (MUDs), water supply corporations (WSCs), subdivisions and rural 
municipalities that rely on groundwater from local wells.  Sustained high peak water demands during 
the summer months often create a strain on groundwater supplies, not so much in terms of the 
availability of supply but rather in terms of groundwater production capacity, indicating a need for 
additional wells to increase delivery capacity or deeper wells to compensate for greater than normal 
drawdown.  Public water systems that rely on surface water often experience similar problems in 
terms of limited capacity to treat raw water and/or distribution system capacity limitations.   

The study found that there is very little “good” empirical research to quantify the effectiveness of 
drought response measures.  Most water suppliers that have implemented DCPs have not thoroughly 
evaluated the effects.  “Post-event” analyses was found to typically only report “gross” changes in 
water demand, most commonly expressed as a percentage reduction.  It was also found that most 
DCPs in Texas are focused on seasonal peaking problems rather than actual water shortage and are 
always addressed at peak shaving. 

The Drought Management Study concluded that, while drought contingency planning is a critical 
component of water supply management and may provide short-term benefits during severe drought 
conditions, drought management alone will not replace any recommended long-term water 
management strategies.  The results of the Drought Management Study are discussed in further 
detail in Chapter 6 of this report. 

1.6.4 Water Loss Audits 

An important part of a municipal conservation plan is minimizing the amount of water loss in their 
distribution system.  The 78th Texas Legislature passed House Bill 3338 to provide the TWDB with a 
mandate to require water loss audits by suppliers.  The first water loss audit deadline for submission 
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to the TWDB was by March 31, 2006.  Public utilities will be required to perform water loss audit at 
least once every five years and provide the data to the TWDB. 

The water loss reporting followed a methodology recommended by the International Water 
Association (IWA) and the American Water Works Association (AWWA) Water Loss Control 
Committee.  The methodology relies on defined water use categories as shown below: 

Water Losses: 

• Apparent Losses represent water that was used but not paid for, resulting in lost revenue.   
Apparent Losses include: 

• Unauthorized Consumption 

• Customer Meter Under-registering 

• Billing Adjustment and Waivers 

• Real Losses represent water that is physically lost from the water system prior to use, 
resulting in lost revenue.  Real Losses include: 

• Main Breaks and Leaks 

• Storage Overflows 

• Customer Service Line Breaks and Leaks 

The study results found a high level of inaccuracy, particularly in Regions B, H and M suggesting that 
utilities in the regions should refine their water accounting procedures.  Within Region H, the study 
utilized information provided by 638 utilities.  The utilities ranged in type and were categorized as 
City, MUDs, SUDs, WCIDs, WSCs or Other. The number of utilities in each category along with the 
estimated total Apparent Loss, Real Loss, and Total Losses are presented in Table 1-15.  The Total 
annual value of the reported water loss in Region H ranged from a lower bound value of 
approximately $33,800,000 to an upper bound value of $128,200,000.  The large discrepancy 
between lower and upper bound estimates is the result of inaccuracies in the water loss estimates. 

Table 1-15 

Water Loss by Type (acre-feet per year) 

Utility 
Type Number 

Total Apparent 
Loss Total Real Loss Total Loss 

Min Max Min Max Min Max 
City 49 0.0 4669.4 0.0 3182.4 0.0 4750.5 
MUD 281 -5.3 185.8 0.0 165.5 -4.7 251.5 
SUD 36 0.0 227.3 0.0 96.1 0.0 182.3 
WCID 24 0.0 865.9 0.0 302.2 0.0 1168.1 
WSC 147 -0.2 116.3 0.0 55.6 -0.2 135.1 
Other 101 0.0 865.9 0.0 314.8 0.0 1168.1 
Total 638 0.0 0.0 0.0 0.0 0.0 0.0 
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The study made the following recommendations for utilities and the Regional Water Planning 
Process: 

• Utilities should implement annual or biennial programs to gradually reduce the uncertainty in 
their water audits.  The programs should target water audit categories with the most uncertain 
water volume estimates. 

• Regional Water Planning Groups should use the research results to estimate the potential 
water savings from water system audits and loss prevention strategies and should update the 
regional water plans accordingly. 

• The TWDB should work to align the regional water planning cycle and the water audit 
reporting cycle so that up-to-date water loss data is used in developing the regional water 
plans. 

1.7 Recommendations Made in the 2006 Region H Water Plan 

In the 2006 Region H Water Plan, the RHWPG recommended twenty-two water management 
strategies to meet projected water demands through the year 2060.  The planning group 
recommended eight stream segments and four reservoir sites as unique, and also recommended 
regulatory, administrative and legislative changes to the Legislature.  Those recommendations are 
listed below.   

1.7.1 Water Management Strategies Recommended in the 2006 Regional 
Plan 

The RHWPG considered a variety of strategies for meeting the projected shortages and solicited 
input from the public before adopting a management plan. A detailed analysis process was developed 
to define potential water management strategies.  The process addressed the specific shortages of 
193 WUGs and then developed associated specific strategies assuming Major Water Providers would 
be the vehicle to solve WUG shortages.  The process generally consisted of the following: 

Municipal Conservation – For WUGs with projected shortages, an appropriate level of water 
conservation would be implemented, as discussed below. 

Contract Extension and Increase – For all WUGs currently served by a wholesale water provider 
(WWP), it was assumed that current contracts would be renewed throughout the planning period.  
Additionally, it was assumed that WUGs would increase their contracts with their current WWPs to 
meet projected growth, until current WWP supplies were fully allocated.  This could not be applied to 
collective WUGs, such as Manufacturing. 

This met the supply needs for 15 of the 193 WUGs with shortages.  The remainder of the WUGs with 
shortages were grouped and addressed by county.  Potential water management strategies were 
screened and considered to meet the needs of each county.  The strategies considered included 
those in the 2001 Regional Water Plan, new water rights applications, wastewater reuse and 
seawater desalination.  The consideration of new supply sources allowed the RHWPG to replace two 
reservoir projects recommended in the 2001 Plan.  Management strategies that involved adjoining 
regions were coordinated with the appropriate water planning group. 

The water management strategies selected in the 2006 Region H Water Plan to meet the projected 
growth were as follows: 
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Municipal Conservation—The conservation strategy was applied at the WUG level, reducing 
demands from 5.5% to 7.0%, depending on the size of the WUG.  Projected water savings totaled 
71,109 ac-ft/yr in year 2030 and 101,200 ac-ft/yr in year 2060. 

Industrial Conservation—Industries with projected shortages will seek out ways to reduce their 
water demand as a means of managing their operating costs.  The wide range of industries within 
Region H, and their varying progress in this area, prevented the estimation of projected savings for 
this strategy. 

Irrigation Conservation—Reduction of on-farm demands through land leveling, canal lining and 
other system improvements.  Projected water savings were 18,792 ac-ft/yr in Brazoria County, 24,018 
a-ft/yr in Chamber County, 5,198 ac-ft/yr in Fort Bend County, 2,392 ac-ft/yr in Galveston County, 
20,877 ac-ft/yr in San Jacinto County and 6,606 ac-ft/yr in Waller County. 

Expanded Use of Groundwater—Only a portion of the groundwater available to Region H is 
developed supply (i.e., existing wells).  An additional 91,500 ac-ft/yr of new well capacity was needed 
to fully utilize this resource. 

New Contracts for Existing Supply— WWPs with unallocated existing supplies were identified, and 
new contracts were recommended within existing service areas. 

Luce Bayou Transfer—This conveyance project enables the City of Houston to transfer water it 
owns in the Trinity basin to Lake Houston to meet projected growth in north and northwest Harris 
County. 

Brazos River Authority System Operations—The Brazos River Authority has applied for a water 
right that permits existing additional yield within their reservoirs, and new yield that can be achieved 
through operation of their reservoirs as a basin-wide system.  Approximately 120,000 ac-ft/yr of this 
water was estimated to be available for customers in Region H in the 2006 plan.. 

Allen's Creek Reservoir—This proposed reservoir creates 99,650 ac-ft/yr of supplies for the City of 
Houston and the Brazos River Authority. 

Little River Off-Channel Reservoir—This proposed reservoir creates 32,100 ac-ft/yr for the Brazos 
River Authority. 

Non-Municipal Contractual Transfer—This strategy involved the transfer of 21,000 ac-ft/yr of 
manufacturing, mining and irrigation supplies from WUGs with surpluses to WUGs with needs in 
Brazoria and Galveston Counties. 

Wastewater Reclamation for Industry—This strategy proposed that 67,200 ac-ft/yr of Houston's 
municipal wastewater be treated and directly reused by industries along the Houston Ship Channel. 

Houston/Trinity River Authority Contract—Under this strategy, the City of Houston would 
purchase up to 150,000 ac-ft/yr of uncommitted supplies from the Trinity River Authority. 

SJRA/Trinity River Authority Contract— Under this strategy, the SJRA would purchase up to 
50,000 ac-ft/yr of uncommitted supplies from the Trinity River Authority to serve Montgomery County. 

Houston to Gulf Coast Water Authority Transfer—Water transfer strategy in which Houston would 
provide 28,000 ac-ft/yr to the GCWA in Galveston County, beginning in 2050.  The GCWA then 
reallocates their existing Brazos River supply to meet demands in Fort Bend County.  Included was a 
pumping station and pipeline to convey the water to the GCWA's Texas City reservoir. 
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Houston Indirect Wastewater Reuse—The City of Houston had applied for a water right permit to 
indirectly reuse up to 580,900 ac-ft/yr of wastewater discharges.  A portion of that was recommended 
for direct reuse to industry.  An additional 98,000 ac-ft/yr was recommended for use beginning in 
2050. 

NHCRWA Indirect Wastewater Reuse—The North Harris County Regional Water Authority was 
estimated to have the potential to indirectly reuse up to 157,000 ac-ft/yr of wastewater discharges.  
31,400 ac-ft/yr was recommended for use beginning in 2060. 

Lake Houston Additional Yield—Volumetric surveys and WAM analysis showed that Lake Houston 
could yield an additional 32,500 ac-ft/yr of supply (declining over time due to storage losses to 
sedimentation). 

Freeport Seawater Desalination—A pilot plant is being considered under the Governors 
Desalination Initiative, with an initial capacity of 11,200 ac-ft/yr and a recommended increase to 
33,600 ac-ft/yr. 

Brazos Saltwater Barrier—A proposed gated structure on the lower Brazos above Freeport to 
protect lower basin intakes from the seasonal saltwater influence, which is expected to worsen as the 
basin is fully utilized. 

Redesignation of Existing Water Rights—WWPs who identify local changes in water usage types 
due to development are recommended to add appropriate usage types to their water rights permits. 

New San Jacinto River Water Rights—The SJRA and City of Houston have jointly applied for an 
interruptible supply permit on the San Jacinto River.  The conjunctive use of this supply with existing 
supplies owned in the Trinity River Basin would reduce interbasin transfers in non-drought years.  

New Harris County Bayous Water Rights—The City of Houston had applied for an interruptible 
supply permit in the lower San Jacinto basin.  The conjunctive use of this supply with existing 
supplies owned in the Trinity River Basin would reduce interbasin transfers in non-drought years.  

The 2006 Region H Water Plan met all projected water demands, at an estimated capital cost of $5.5 
billion for the recommended water management strategies. 

1.7.2 Unique Streams Segments Recommended in the 2006 Regional Plan 

The Texas Water Code offers the opportunity to identify river and stream segments of unique 
ecological value.  The selection criteria established within the Texas Water Code are as follows: 

• Biological Function 

• Hydrologic Function 

• Riparian Conservation Area 

• High Water Quality/Exceptional Aquatic Life/High Aesthetic Value 

• Threatened or Endangered Species/Unique Natural Communities 

Stream Segments designated by the legislature as having unique ecological value cannot be 
developed as reservoir sites by the State or any political subdivision of the State.  After consideration 
of the above factors, the Region H 2006 Water Plan recommended the following eight streams for 
designation as Streams of Unique Ecological Value in Region H:  
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Table 1-16 

Recommended Unique Stream Segments 
Stream Segments (not in priority order) County
Armand Bayou Harris 
Austin Bayou Brazoria 
Bastrop Bayou Brazoria 
Big Creek Fort Bend 
Big Creek San Jacinto 
Cedar Lake Creek Brazoria 
Menard Creek Liberty, Hardin*, Polk 
Oyster Bayou Chambers 
*(Hardin County is in Region I)  

 
The entire stream segment length was recommended for Armand Bayou and Menard Creek 
(segment within Region H).  For the remaining streams, only those portions adjacent to or within 
riparian conservation areas were recommended as unique streams.  The unique stream segments 
have been designated by the Legislature in Senate Bill 3, Section 4.02. 

1.7.3 Unique Reservoir Sites Recommended in the 2006 Regional Plan 

The Texas Water Code offers an opportunity to designate sites of unique value for use as surface 
water supply reservoirs. Through use of a decision-based water management strategy analysis and 
selection process, the RHWPG selected two surface water reservoir projects, Allens Creek and Little 
River Off-Channel, for inclusion in the 2006 Regional Water Plan.  Two additional reservoir projects, 
Bedias Reservoir and Little River Reservoir were recommended in the 2001 Plan but were replaced 
in the 2006 Plan by different water management strategies.  The RHWPG had decided to recommend 
the locations of each of these projects as unique sites.  In 2007 the Texas Legislature adopted the 
unique reservoir sites recommended in the 2007 State Water Plan, which were amended to the 
Texas Water Code. 

The four sites were: 

Table 1-17 

Recommended Unique Reservoir Sites 
Name County General Location
Allen's Creek Austin 1 Mile N. of the City of Wallis 
Little River, Off-
Channel Milam Beaver Creek, approx. 5 Miles NE of City of Milano 

Bedias Madison 
(Principally) Bedias Creek, 3.5 Miles W. of State Hwy 75 

Little River Milam Main Stem of Little River, Immediately Upstream of its 
Confluence with the Brazos River 
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1.8 Regulatory, Administrative and Legislative 
Recommendations 

Section 357.7(a)(10) of the Texas Water Development Board regional water planning guidelines 
requires that a regional water plan include recommendations for regulatory, administrative, and 
legislative changes. These recommendations are addressed to each governmental agency that has 
the appropriate jurisdiction over each subject.  It is generally assumed that regulatory 
recommendations are directed towards the Texas Commission on Environmental Quality (TCEQ), 
that administrative recommendations are directed towards the Texas Water Development Board 
(TWDB), and that legislative recommendations are directed towards the State of Texas Legislature.  
The Region H Water Planning Group has currently adopted the following regulatory, administrative, 
and legislative recommendations: 

1.8.1 Regulatory and Administrative Recommendations from the 2006 Plan 

Clarify the agency rules to address consistency with the regional water plans.  

Water rights applications must be consistent with the Regional Water Plans in order to be approved.  
The TCEQ has interpreted this to mean that the requested water right must be directly linked to a 
recommended water management strategy; otherwise the applicant has had to petition the RWPG for 
a plan amendment to add their permit application.  RWPGs should not be required to formally adopt 
or amend the regional plan to include a proposed management strategy for water supply in order for 
new water rights applications to be evaluated by the TCEQ.  This creates a situation that can deter 
the study of viable alternatives by agencies outside the RWPG and may ultimately block their ability 
to obtain permits for new supplies that the agencies need to meet their future needs.  These 
alternatives may be preferable to existing management strategies (such as building reservoirs) that 
were previously recommended by the RWPG.  A water right application that is not in conflict with the 
regional water plan (i.e., does not compete for supply allocated in the plan) should be considered 
consistent with the plan by the TWDB and TCEQ.  If the strategy would benefit the region, it could 
then be added to the plan as a formal management strategy in the next five-year update, undergoing 
the full analysis, consideration and Public Hearing process.   

The Region H Water Planning Group recommended that the Agency rules be amended to clarify the 
consistency requirement.  Only those water rights applications in conflict with the current regional 
water plan should be referred to the RWPG for amendment. 

Allow more flexibility in the allocation of alternate or multiple water management strategies to 
meet defined water shortages. 

Section 357.7(a)(9) of the TWDB Regional Water Planning guidelines requires “specific 
recommendations of water management strategies to meet the needs…”  The TWDB interpretation of 
these requirements suggests a direct relationship between a defined water shortage and a specific 
water management strategy.  In reality, the WUG may have two or three possible suppliers that they 
could negotiate and choose between.  Also, WUGs may form sub-regional groups to pursue more 
cost effective strategies than are achievable separately.  This single-supplier option is a necessary 
assumption for the planning effort (so that the RWPG does not recommend more strategies than the 
region requires); however, it is unrealistic for the TWDB to hold the WUG to our recommended 
supplier.  This bypasses the market and hinders competition.  Correcting these WUG-Supplier 
associations in the plan (to allow TWDB funding assistance) requires a formal amendment and incurs 
costs related to that process.  The RWPGs should not be placed in that position and the public should 
not bear that cost. 

Additionally, WUGs and wholesale water providers may have several viable strategies to choose 
between.  The RWPGs are limited to recommending the best or most feasible strategies, based upon 
the regional planning rules and assumptions.  The individual WUG or WWP may opt to implement a 
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different viable strategy, based on their own analysis and differing assumptions and criteria.  
Currently, reflecting this change between viable alternatives requires amending the regional water 
plan.  If alternative strategies could be fully analyzed and recognized in the plan when it is adopted, 
they could be exchanged with recommended strategies without requiring a full amendment. 

The Region H Water Planning Group recommends that the TWDB and the TCEQ interpret existing 
legislation to give the maximum possible flexibility to WUGs and suppliers. Legislative and regulatory 
changes should be made to remove this requirement for specificity from the regional water planning 
guidelines and allow plans to present multiple sources of supply where appropriate.  Alternative 
strategies should be designated in the plan, where appropriate, to remove the single-strategy 
restriction placed on water users groups. 

Following the 2006 Planning process the Texas Water Code was amended to allow the regional 
planning group to substitute one or more evaluated strategies  In the event that a strategy 
recommended in the 2006 Plan is no longer recommended, the group may substitute on or more 
alternative strategies.  The substitution must be approved by the Executive Administrator.  Alternative 
strategies must be evaluated to the same extent as recommended strategies. 

Modify the notification procedures for amendments to regional water plans that only affect a 
portion of the region. 

The same notification requirements associated with adoption of a regional water plan should not be 
used upon amendment of a specific component of the plan.  Based on the number of WUGs within 
the region, the RHWPG anticipates a number of plan amendments will be requested during every 
planning cycle.  The majority of these plan amendments will only affect certain aspects of the plan 
and certain communities and water suppliers.  The current notification requirements for the entire plan 
are expensive. 

The Region H Water Planning Group recommends adoption of a revised set of notification 
procedures for those regional water plan amendments that only affect a limited portion of the region. 

Following the 2006 regional water planning cycle, a minor amendment process was added to the 
Regional Water Planning Process.  The minor amendment process allows the Regional Planning 
Groups to amend portions of the plan that affect only a portion of the Plan. 

Clarify agency rules on quantitative environmental analysis. 

The Regional Water Planning Guidelines require that the evaluation of potentially feasible water 
management strategies include a quantitative analysis of environmental factors including effects on 
environmental water needs, wildlife habitat, cultural resources, and effect of upstream development 
on bays, estuaries, and arms of the Gulf of Mexico (31TAC357.7.(a)(8)(A)).  The TWDB has provided 
detailed guidance on specific study methods to be used in determining population, water demand, 
socioeconomic impacts and yield from current and proposed supply sources, but has not provided 
similar guidance in the area of environmental impacts.  This lack of specificity is resulting in different 
methods being used in different regions.  Additionally, it places the planning groups at risk of needing 
to conduct additional analysis after state agencies review the Initially Prepared Plans, and add those 
results to the report after the public review period has closed. 

The Region H Water Planning Group recommends that the TWDB determine, in conjunction with the 
TCEQ and TPWD, which specific environmental studies and analysis is required for each category of 
management strategy (i.e., new water right, new reservoir, etc.), and that guidance be added to the 
Planning Guidelines so that RWPGs can reflect these requirements in their budgets and scopes of 
work, and so that plans are consistent across the State. 
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TDPES Permitting of Wastewater Reclamation Facilities. 

Existing Texas Pollutant Discharge Elimination System (TPDES) permit requirements do not 
encourage, and in fact discourage, wastewater reuse and reclamation. 

In terms of wastewater reuse (e.g., without further treatment), a violation of an end-user’s discharge 
permit could be caused by using effluent to replace or supplement another water source.  An example 
would be an industry, whose discharge is close to its permitted limit for a given constituent, exceeding 
that limit by virtue of its use of effluent from a separate wastewater treatment plant. 

In terms of wastewater reclamation (e.g., with further treatment), permitting the discharge from a 
wastewater reclamation facility could be difficult and unnecessarily expensive.  Wastewater 
reclamation often entails advanced treatment of wastewater discharged from one or more treatment 
facilities for industrial use.  If this advanced treatment facility is separate, it requires a separate 
TPDES permit.  Under current TCEQ rules, discharges from a new facility are considered as 
occurring in addition to all currently permitted discharges, for the purpose of assessing the collective 
effect on the receiving stream.  While this is the correct procedure for evaluating a discharge from a 
new waste source, it effectively double-counts the waste load from a reclamation facility (once at the 
original plant, and again at the additional treatment facility).  Designing a reclamation facility to 
sufficiently mitigate this double-counting is unneeded and may be cost-prohibitive.  In actuality, the 
waste load should be divided between the applicable facilities, depending upon the reuse and 
reclamation demands. 

Therefore, the permitting process should be modified to address both reuse and reclamation projects 
that draw effluent from existing wastewater plants, so that daily loads may be accurately assessed on 
a combined maximum daily load and maximum daily concentration basis, and permitted accordingly. 

The Region H Water Planning Group recommends that the TCEQ modify the rules for wastewater 
permitting, so that the environmental impacts of reuse and reclamation facility discharges are 
assessed in conjunction with appurtenant reductions in discharges for their source water facilities. 

1.8.2 Legislative Recommendations from the 2006 Regional Plan 

Remove barriers to interbasin transfers of water within Region H.  

Senate Bill One states that water rights developed as a result of an interbasin transfer become junior 
to other water rights granted before the interbasin transfer permit.  The effect of this change is to 
make obtaining a permit for interbasin transfer significantly more problematic than it was under prior 
law and thus discourages the use of interbasin transfers for water supply.  This is undesirable for 
several reasons: 

• Current supplies greatly exceed projected demands in some basins, and the supplies already 
developed in those basins can only be used via interbasin transfers (i.e. Trinity Basin within 
Region H.) 

• Interbasin transfers have been used extensively in Texas and are an important part of the 
state’s current water supply.  For example, three of the five Region H Major Water Providers 
(City of Houston, Trinity River Authority and San Jacinto River Authority) maintain current 
permits for interbasin transfers collectively of over 1,000,000 acre-feet per year.  Virtually all 
future water demands within the San Jacinto basin (Harris County in particular) of Region H 
must rely on interbasin transfers. 

• Emerging regional water supply plans for major metropolitan areas in Texas (Dallas-Fort 
Worth and San Antonio) rely on interbasin transfers as a key component of their plans.  It is 
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difficult to envision developing a water supply for these areas without significant new 
interbasin transfers. 

The Region H Water Planning Group recommends that the legislature revise the current law on 
interbasin transfers and remove the unnecessary and counterproductive barriers to such transfers 
that now exist. 

Adopt the recommended stakeholder process for determining bay and basin environmental 
flow requirements, and include Region H and the Galveston Bay Freshwater Inflows Group 
(GBFIG) in the Galveston Bay stakeholder group. 

Region H contains many water-dependant natural resources, most significantly Galveston Bay, which 
provide ecological habitat for native and migratory species.  Under current water law, waters of the 
state belong to the environment until appropriated for another beneficial use.  As basins become fully 
allocated, a method of establishing a minimum environmental flow for each stream or estuary must be 
established, both to protect the environment and to facilitate water planning. 

The Study Commission on Water for Environmental Flows delivered an interim report to the 79th 
Legislature.  In that report, the study commission recommended, among other things, that the study 
commission be reauthorized, and that the commission appoint a Bay/Basin Area Stakeholder group 
for each bay/basin ecological area of the state.  Such a group would then take prescribed actions 
leading to the establishment of environmental flow “set-asides” for its bay/basin ecological area.  
These values would be reviewed on a ten-year basis.  The commission recommended that Galveston 
Bay be included on the first round bay/basins list. 

The Region H Water Planning Group endorses the stakeholder process and requests that Region H 
and the Galveston Bay Freshwater Inflows Group (GBFIG) be represented on the Galveston Bay 
BBAS. 

In 2007, Senate Bill 3 took effect beginning the environmental flows allocation process.  The process 
began with the creation of the Environmental Flows Advisory Group and the Texas Environmental 
Flows Science Advisory Committee to guide the statewide process.  Two basin and bay area 
stakeholder groups have been formed to develop recommendations concerning environmental flow 
regime, associated policy considerations, and strategies to meet the flow recommendations that will 
impact environmental flows in Region H.  The Trinity and San Jacinto Rivers and Galveston Bay 
Stakeholders Committee was appointed in July of 2008 and the Brazos River/Bay and Estuary Area 
Stakeholder Committee will be appointed by June 1, 2010. 

Increase funding for the Bays and Estuaries programs of state resource agencies and for 
additional monitoring and research to scientifically determine freshwater inflow needs. 

The RHWPG has adopted specific language associated with establishment of freshwater inflows to 
maintain the health and productivity of the bay.  Galveston Bay is an important economic and 
recreational resource for our region.  Current levels of funding within the State of Texas Bay & 
Estuary program are insufficient to continue the needed monitoring, study and development of 
management strategies for the bay. 

The Region H Water Planning Group recommends establishment of additional funding to pursue 
necessary future efforts of the Galveston Bay & Estuary program. 

Maintain the current rule of capture basis of groundwater law within Texas in all areas not 
subject to defined subsidence or groundwater conservation districts. 

Groundwater is a vital resource within Region H.  This is especially true within the rural counties of 
the region that are predominantly dependent on groundwater.  Current groundwater law based on the 
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Rule-of-Capture has facilitated orderly development of groundwater systems throughout the State of 
Texas and, barring the intrusion of private interests, could continue to serve the water usage interests 
throughout the state.  It appears that the Rule-of-Capture could continue per the status quo to serve 
the groundwater interests within the region. 

The Region H Water Planning Group supports continued usage of the Rule-of-Capture as the basis of 
groundwater law throughout the State of Texas except as modified through creation of certified 
groundwater conservation districts. 

Support development of Groundwater Conservation Districts to protect current groundwater 
users, and encourage these districts to study and manage aquifer storage and recovery. 

Region H communities, particularly those within the rural areas of the region, are dependent on 
groundwater supplies.  Groundwater is a very valuable resource to this region.  Region H contains 
counties, specifically Austin, Leon and Madison where some municipalities, water supply corporations 
and property owners believe Groundwater Conservation Districts (GCD) are needed to retain long-
term groundwater supplies within their respective counties.  Region H also has several counties, 
including Brazoria, Waller and Montgomery, where groundwater supplies will, in theory, reach their 
maximum sustainable yield due solely to projected in-county water usage rates.  A GCD is a potential 
vehicle for these counties to manage and protect groundwater supplies from over-development within 
each respective county.  The potential of losing these supplies to outside interests before the county 
of origin can maximize the use of these supplies would create a burden on local water users.  

The Region H Water Planning Group supports creation of GCDs, as necessary, by local subarea 
water interests.  The RHWPG supports development of truly regional GCDs as opposed to single 
county districts to recognize the regional expansiveness of underground aquifers and to provide the 
greatest degree of regional water supply protections. 

Senate Bill 2 of the 77th Legislature authorized the formation of four new GCDs in Region H 
(Bluebonnet, Brazoria County, Lone Star and Mid-East Texas).  

Establish financing mechanisms for development of new water supply projects identified 
within the adopted regional water plans. 

The Region H Regional Water Plan includes development of several surface water reservoirs and 
other supply projects.  The capital cost to develop these projects is significantly higher than the 
historic cost of water supply projects.  The projected costs are such as to dissuade local communities 
from making a financial commitment to support future projects.  These financing issues will delay the 
implementation of needed projects.   

To address this situation, the Region H Water Planning Group supports establishment of financing 
methods by the State of Texas to capitalize a fund to support development of water supply projects 
recommended within adopted regional water management plans.  

Following completion of the 2001 Regional Plan, the Regions conducted an Infrastructure Financing 
Survey among their WUGs with projected infrastructure needs, and reported those results to the 
Legislature.  This is now a required task within the cyclic regional water planning process. 

Act on the RHWPG recommendations of unique stream segments and unique reservoir sites. 

While the RHWPG adopted both unique stream segment and reservoirs, there appears to be some 
confusion on the definition and legislative intent of the designations for each of these elements.  It is 
clear that conflicts may be created for stream segments that might be used for both water supply 
conveyance and recreational purposes.  To assist in the adoption of future unique stream segments 
and/or unique reservoir sites the RHWPG requests additional legislative clarification. 
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The Region H Water Planning Group supports clarification and definition of the legislative intent of the 
unique stream segments and of the unique reservoir sites. 

Senate Bill 2 of the 77th Legislature amended the Water Code to restrict political subdivisions from 
taking certain actions within unique stream segments and unique reservoir sites. Senate Bill 3 
amended the Texas Water Code to adopt the unique stream segments and unique reservoir sites 
recommended in the 2007 State Water Plan. 

Continue funding of the State of Texas Groundwater Availability Modeling effort. 

Many areas of Region H are totally dependent on groundwater to support the long-term viability of 
these areas.  The current Groundwater Availability Modeling effort is supported since it is the most 
comprehensive groundwater assessment and analysis effort of the previous 20 years.  The current 
GAM effort, however, omits minor aquifers and other groundwater considerations that are vital for 
certain local communities.   

The Region H Water Planning Group supports continued funding for the GAMs effort, and 
recommends comprehensive analysis of all groundwater resources within the state. 

The TWDB, in conjunction with the USGS, is continuing the GAM process. 

Establish funding for agricultural research into the area of efficient irrigation practices. 

The Region H water management plan includes a number of irrigation conservation based water 
management strategies.  It is apparent that adoption of irrigation conservation practices may benefit 
the irrigation and agricultural industry in addition to local communities that may take advantage of 
water supply savings resulting from irrigation conservation.   Additionally, the RHWPG supports 
further research and development of water-efficient and drought-resistant crop and species. 

The Region H Water Planning Group supports funding of research and development studies 
associated with the efficient usage of irrigation technologies and practices.    

Implement the programs recommended by the Water Conservation Implementation Task 
Force. 

The RHWPG strongly supports water conservation at all levels, and has incorporated it in the regional 
water plan as a management strategy.  However, realizing advanced conservation savings in 
municipal county-other areas may be difficult, as these practices require some management, funding 
and oversight.  While the RHWPG does not advocate a one-size-fits-all conservation program for the 
State of Texas, they recommend that the legislature address water conservation and provide some 
guidance and ability for county and local governments to implement these programs. 

The Region H Water Planning Group supports water conservation and recommends that the 
legislature address and improve water conservation activities in the state. 

The 78th Legislature appointed a Water Conservation Task Force to study water conservation 
policies and best management practices.  The Task Force reported their results to the 79th 
Legislature in 2005. 

Establish funding for research in advanced conservation technologies. 

The Water Conservation Implementation Task Force identified numerous best management practices 
in TWDB Report 362 – Water Conservation Best Management Practices Guide.  The Best 
Management Practices outlined that report were developed using information compiled from past 
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research and studies along with information provided by the task force members.  Additional water-
saving technologies may still be developed in the future. 

The Region H Water Planning Group recommends that the State fund research into advanced 
conservation technologies. 

Resolve the issues related to water rights permitting for indirect reuse, and advocate water 
reuse statewide.  

The TCEQ water rights permitting process for wastewater reuse needs to be clarified.  Conflicts exist 
between Texas Water Code Sections 11.042 and 11.046 regarding the permitting of indirect reuse 
water.  Section 11.042(c) states that return flows, once introduced to the stream, are property of the 
State of Texas and are therefore subject to appropriation by others.  However, Section 11.046(b) and 
(c) allow the owner of return flows to obtain a bed-and-banks permit to transport this water to a place 
of reuse.  This leads to potential conflicts between downstream appropriators and those who wish to 
indirectly reuse effluent. 

Furthermore, the TCEQ has issued some water rights permits based on the existence of return flows 
in the river, and in the adjudication process some claims were established based on return flows.  
Additionally, some bed and banks permits were issued with priority dates, while others were issued 
without priority dates.  Because of these issues and the conflicts discussed above, it is difficult to 
analyze indirect reuse as a water management strategy.  Due to these significant unknowns and 
outstanding questions, the benefits and yields from reuse projects cannot be accurately estimated 
under the current regulatory environment.  Specific regulatory issues that need to be resolved or 
clarified are outlined below: 

• A policy for establishing a priority date, if any, for an indirect reuse authorization (i.e., bed-
and-banks authorization) should be developed. 

• Conflicts between Texas Water Codes 11.042 and 11.046 relating to the ownership of return 
flows (water right holders, groundwater users, and the State) need to be resolved. 

• A policy for establishing the method and technical approach for evaluating indirect reuse 
permits (i.e., “no injury” analysis, WAM Run 3, WAM Run 8, etc.) needs to be developed. 

• Clarification regarding the ownership of return flows and the right to permit return flows for 
indirect reuse needs to be provided.  The issue of third-party permitting of return flows needs 
additional clarification.  

• Additional clarification regarding the notification requirements for reuse permits, addressing 
both new discharges and historically discharged effluent, should be developed to ensure the 
protection of existing water rights. 

These above issues directly impact water management strategies recommended in the Region H 
Water Plan, and therefore regulatory clarification is required. 

The RHWPG recommends that TCEQ resolve the issues related to the permitting of indirect reuse 
water rights.  In addition, the RHWPG supports wastewater reuse as a management strategy, and 
recommended it be advocated statewide through targeted State funding or other incentives to 
promote reuse projects. 
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Establish flood damage liability limits for water supply reservoirs. 

Flood control reservoirs are generally drawn down at the beginning of the annual wet season so that 
when large rain events occur, the runoff may be captured and later released more slowly into the 
receiving stream.  These reservoirs therefore reduce downstream flood levels and prevent inundation 
in low areas.  In contrast, water supply reservoirs are operated to capture and retain as much 
streamflow as allowable under their permits, in order to have supply available during periods of high 
demand.  This practice results in less available storage volume to capture runoff during major storms.   
When a major storm event occurs upstream or above a water supply reservoir, the reservoir operator 
must sometimes release flood flows during and after the event to prevent flooding upstream of the 
reservoir or to prevent damage to the dam and other facilities associated with the reservoir.  This 
flood flow can contribute to downstream flooding, but with most reservoirs, actually reduces the 
amount of flooding which would have occurred had the reservoir not been constructed. 

In recent years, plaintiffs with property in the downstream floodplains have brought multiple lawsuits 
against major water supply reservoir operators.  Some recent court decisions have held the operators 
liable for damages to the downstream properties.  If this trend is allowed to continue, this will force 
insurance rates for these entities to rise and operational changes to occur that may result in less 
available water storage for periods of need.  The net effect to water users will be an increase in the 
cost of surface water throughout the state. 

Consider State legislation clarifying the liability exposure of reservoir operators for passing storm 
flows through water supply reservoirs. 

Continue funding of the Regional Water Planning process. 

It is apparent that the RWPGs will have to meet periodically to address changed conditions related to 
the adopted regional water management plans.  Ongoing activities will include, but not be limited to: 

• Consideration of additions and modifications to the adopted plans 

• Serving as communications liaisons with the water user communities within each region 

• Assisting in the reconciliation of inter-regional water issues 

It will be necessary to consider additional funding to support maintenance of the RWPGs.  Also, the 
administrative provisions of Senate Bill One and the subsequent policies that have been enacted 
should be reviewed to determine if the appropriate organizational structure exists to accomplish the 
work of the RWPGs.  Additional funding should be developed to support technical studies necessary 
to support the needs of the RWPGs. 

The Region H RWPG recommends that the TWDB request additional funding and adoption of the 
appropriate administrative procedures from the legislature to facilitate ongoing activities of the 
RWPGs. 

The current round of Regional Water Planning is funded by the TWDB, with no requirement for local 
funding participation. 
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1.8.3 Infrastructure Financing Recommendations 

Increase the funding of the State Participation Program as needed to allow development of 
water supply projects sized to meet projected long-term demands. 

This program enables the TWDB to assume a temporary ownership interest in a regional project 
when the local sponsors are unable to assume debt for an optimally sized facility.  Payments on the 
funds provided by the State are deferred until a customer base grows into the capacity it funded.  The 
deferred interest payments do not accrue additional interest.  By funding up to 50% of a project, the 
program helps the local sponsors optimize facility sizes and avoid later expansions and 
replacements. 

This program will be extremely important for the development of the recommended water 
management strategies, as well as for water treatment and distribution systems.  Large projects, 
particularly reservoirs, must be developed in anticipation of future demands due to the long periods of 
time required for planning, permitting, property acquisition and construction.  For example, Bedias 
Reservoir, which would require a transmission system as well as the reservoir itself, was estimated to 
cost $194.3 million.  The current customer base cannot support this high cost.  The Bureau of 
Reclamation no longer funds the development of new water supply reservoirs and this project would 
not qualify for other federal funding.  Therefore, the State Participation program is one of the few 
programs available to assist local sponsors with this water management strategy.  Other reservoir 
projects within Region H could also experience similar financing issues. 

The State Participation Program will also be important during the expansion of surface water service 
into areas affected by subsidence.  As areas develop and implement Groundwater Reduction Plans it 
is expected that communities will develop plans for regional treatment and distribution systems to 
reduce costs.  State participation in these facilities will allow them to be optimally sized at their 
inception.  The State Participation Program offers the important advantage of reducing the unit costs 
for water service for both existing and future water users of the optimally sized facility. 

The Region H RWPG recommends increased funding of the State Participation Program as needed 
to allow development of these water supply projects. 

Increase the funding of the State Revolving Fund Programs in future decades, and expand the 
program to include coverage for system capacity increases to meet projected growth for 
communities. 

These programs provide loans at subsidized interest rates for the construction of water treatment and 
distribution systems and for source water protection (DWSRF) and for wastewater collection and 
treatment systems (CWSRF).  As the loans are paid off, the TWDB uses the funds to make new loans 
(thus the name Revolving Fund).  State funds for the program receive a federal match through the 
Environmental Protection Agency.  These loans are intended for projects to bring existing systems 
into compliance with rules and regulations, and are available to political subdivisions, water supply 
corporations and privately-owned water systems.  Applications are collected at the beginning of each 
year, given a priority ranking, and funded to the extent possible.  Projects not funded in a given year 
may carry forward into the next year’s ranking. 

These programs are important in that they assist sub-standard water systems in attaining the 
minimum water quality mandated by Federal and State regulations, but they are not intended to fund 
system expansions due to projected growth.  However, these programs may apply to individual 
systems in the Region experiencing water quality declines, or to those systems affected by the 
changed standard for Arsenic.  The SRF may also provide assistance to water providers with aging 
treatment systems and transmission lines. 
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The Region H RWPG recommends increasing the funding of this program in future decades, and 
expand the program to include coverage for system capacity increases to meet projected growth for 
communities.  

Increase funding of the State Loan Program to allow financing of near-term infrastructure cost 
projections. 

The State Loan Program provides loans to Political Subdivisions and Water Supply Corporations for 
water, wastewater, flood control and municipal solid waste projects.  Payments are not deferred in 
this program as they are under the State Participation Program, and the interest rates are not 
subsidized as they are in the Revolving Fund Programs.  These loans are available for both local 
projects and for the local sponsors of regional projects.  Acquisition and construction of water 
treatment and distribution systems are eligible for funding.  Loans are made on a first come, first 
served basis.   

This program will be heavily utilized in groundwater-served areas introducing surface water to meet 
current and projected demands.  The availability of groundwater across the region has allowed 
development to occur outside existing surface water service areas.  As the limits of available 
groundwater are reached (sustainable yields and/or regulatory limits), surface water treatment and 
transmission systems must be constructed to meet future demands.  The costs are significant in that 
they are required in a short time span, instead of initiated and expanded over time as they are in 
areas originally served by surface water.  Where local rate payers cannot afford to directly pay for 
conversion costs, State loans offer a significant cost advantage over most commercial and many 
public funding options, using the State’s high bond rating rather than the rating of the local sponsor. 

The Region H RWPG recommends increasing the funding of this program to meet near-term 
infrastructure cost projections.   

Increase funding of the Agricultural Water Conservation loan program, leverage Federal grant 
programs by providing the local matching share, and consider adding a one-time grant or 
subsidy program to stimulate early adoption of conservation practices by individual irrigators. 

The Region H water management plan includes a number of irrigation conservation based water 
management strategies.  It is apparent that adoption of irrigation conservation practices may benefit 
the irrigation and agricultural industry in addition to local communities that may take advantage of 
water supply savings resulting from irrigation conservation.   Additionally, the RHWPG supports 
further research and development of water-efficient and drought-resistant crop and species. 

The Region H Water Planning Group supports funding of research and development studies 
associated with the efficient usage of irrigation technologies and practices.  Provide a mechanism to 
leverage Federal grant programs by providing the local matching share.  Increase funding of this loan 
program and consider adding a one-time grant or subsidy component to stimulate early adoption of 
conservation practices by individual irrigators.   

Continue State and Federal support of the Texas Community Development Program, and 
increase the allocation of funds for the Small Town Environment Program. 

The Federal Community Development Block Grant program provides grants and loans to low-income 
communities for certain projects, including water and wastewater infrastructure.  It is administered in 
Texas under the Office of Rural Community Affairs as the Texas Community Development Program.  
The Small Town Environment Program (STEP) under the TCDP provides water and sewer system 
grants to cities and counties not eligible for funding under the Colonias or Economically 
Disadvantaged Areas Programs (EDAP).  Within Region H, there are no Colonias or EDAP-eligible 
communities, but STEP grants may be obtained. 



     
Chapter 1 – Description of Region  August 2010   
 

 
1-46  

The Region H Water Planning Group recommends continued State and Federal support of the Texas 
Community Development Program, and increase the allocation of funds for the Small Town 
Environment Program. 

Increase funding of the Regional Water Supply and Wastewater Facilities Planning Program in 
anticipation of upcoming development throughout the state, and expand the program to 
include the costs for preliminary engineering design and development of detailed engineering 
cost estimates of recommended facilities. 

This program provides planning grants to Political Subdivisions for studies and analyses to determine 
feasible alternatives for regional water supply and wastewater facility needs.  The planning must 
include more than one service area or political subdivision to be considered regional.   Grants are 
generally limited to 50% of the total cost, and cannot be applied to the preparation of state and 
federal permits, administrative or legal proceedings of regulatory agencies, or the preparation of 
engineering plans and specifications. 

This grant program can assist in planning for local areas, particularly the unincorporated areas of 
each county.  Local sponsors investigating the best means to serve their populations may join with 
neighboring communities and water providers and request a planning grant, thus reducing their 
individual planning costs.  Determination of the optimal institutional arrangement between political 
subdivisions is one of the eligible study areas under this program.  Should a regional facility prove to 
be the best solution for the group, they may elect to pursue additional support from the State Loan 
and Participation programs. 

One limitation of the program is that it cannot be applied to the detailed facility planning or preliminary 
engineering design of the proposed facility.  These early engineering phase costs can represent as 
much as 30% of the cost of the facility, and generally must be completed before accurate financial 
requirements can be defined.  Inclusion of these costs in either the planning grant or pre-project loan 
programs would better help these small communities develop the projects they need.  

The Region H Water Planning Group recommends increasing funding of this program in anticipation 
of upcoming development throughout the state, and recommends expanding the program to include 
the preliminary engineering design costs for recommended facilities. 

Support continued and increased funding of the USDA Rural Utilities Service programs at the 
Federal level, and fund the State Rural Water Assistance Fund. 

This Federal program provides loans and grants in rural areas and communities of up to 10,000 
people for water, wastewater, storm water and municipal solid waste projects.  The program is 
intended for communities that cannot obtain commercial loans at reasonable rates.  Loans are made 
at or below market rates, depending upon the eligibility of the recipient.  Grants can cover up to 75% 
of project costs when required to reduce user costs to a reasonable level.  A separate program of 
Emergency Community Water Assistance Grants (up to $500,000 per project) is also available to 
communities experiencing rapid declines in water quality or quantity. 

This program is similar to the state loan and revolving fund programs.  It offers another option to small 
communities and rural areas unable to finance required infrastructure without assistance. However, 
this is a nationwide program, and the competition for available funds is correspondingly greater.  
Colonias and border areas are specifically identified as target areas for the grant portion of this 
program, and it is therefore in the State’s interest to support its continued funding. 

The TWDB was recently authorized by the 77th Texas legislature to establish a similar program at the 
state level.  The Rural Water Assistance Fund will provide low-interest loans to municipalities, water 
districts and non-profit water supply corporations.  The program is still under development and has 
not yet been funded. 
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The Region H Water Planning Group recommends continued support and increased funding of this 
program at the Federal level, and funding of the State Rural Water Assistance Fund. 

Provide research grants for the study of current and upcoming desalination technologies 
available to wholesale and retail water suppliers.  Continue to fund appropriate demonstration 
facilities to develop a customer base, and pursue Federal funding for desalination programs. 

The RHWPG considered desalination of brackish groundwater as a potential water source, but did 
not include it in the final plan because this strategy was more costly than other strategies.  However, 
the RHWPG recognizes that the cost of desalination technology is decreasing, and that this strategy 
may merit consideration in future plans.  It would be helpful and appropriate for the state to establish 
a program promoting desalination research and development.  Such a program might offer financial 
assistance or incentives for project implementation.  

The Region H Water Planning Group recommends that a research and development program for 
desalination be established in Texas, and that it include financial assistance and/or incentives for 
desalination project implementation. 

Governor Perry sponsored a seawater desalination initiative to study seawater desalination along the 
Texas Coast as a future source of supply.  

Provide increased research grants to study and better develop drought-resistant crop species 
and efficient irrigation practices. 

The Texas Water Development Board offers research grants to individuals or political subdivisions for 
water research on topics published in the Board’s Request for Proposals.  Eligible topics include 
product and process development. 

In the Region H Water Plan, one recommendation to the legislature is to establish funding for 
agricultural research in the areas of efficient irrigation practices and funding for the development of 
water-efficient and drought-resistant crop and species.  Irrigators cannot generally afford the 
increased cost of water when new supplies are developed in today’s market.  By reducing demand in 
a cost-efficient manner, small irrigators may be able to continue farming.  This is another potential 
topic for the Water Research Program.  

The Region H Water Planning Group recommends increased research grants to study and better 
develop drought-resistant crop species and efficient irrigation practices. 

Support regulatory changes that will allow USACE to increase water supply storage in new 
reservoirs that they construct and manage, and investigate other alternatives for increased 
involvement of USACE in funding water supply projects. 

The U.S. Army Corps of Engineers (USACE) builds and operates dams and reservoirs for flood 
control purposes under its Civil Works program.  Congress authorizes funding on a project by project 
basis.  Under current regulations, storage in these reservoirs may be used for present and future 
municipal and industrial water supply, but that portion of the project must be funded by a non-Federal 
agency.  Also, only 30% of the M&I water storage may be allocated to future needs.  The balance 
must supply existing water users, as the repayment schedule for non-Federal costs is capped at 30 
years.  USACE is also authorized to fund projects for navigation, water quality improvement and 
ecosystem restoration.  

As a result of the first round of Regional Water Planning, the Texas Congressional Delegation 
requested a study on the potential for federal assistance with water supply in Texas.  The Fort Worth 
District had recently published the Texas Water Allocation Assessment Report, which identifies those 
projects that USACE might participate in.  Within Region H, only Bedias Reservoir might have 
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received USACE funding if the scope of the project had been modified to include flood control. Also 
discussed were potential modifications to existing reservoirs to increase water supply yields (these 
modifications are generally limited to a 15% increase in storage).  A saltwater barrier to improve water 
quality in the Brazos River was also identified as a potential project.  USACE also has the ability to 
provide planning assistance to states for regional water supply studies, particularly studies crossing 
state and international boundaries. 

Limitations to USACE assistance with water supply projects are (1) current policy preventing the 
USACE from participating in single–purpose water supply projects, (2) USACE’s inability to share the 
cost of water supply projects, and (3) the time required to move appropriations actions through the 
federal government.  The Texas Congressional Delegation could pursue changes to the governing 
regulations to allow participation in water supply projects, or could increase the percentage of water 
supply storage for future use allowed in USACE projects.  However, USACE civil works projects are 
authorized individually by Congress.  If the project sponsor desires USACE assistance, an exception 
permitting that assistance might be authorized in the same appropriation bill.  The latter option 
requires the sponsor to have a project champion in Congress. 

The Region H Water Planning Group recommends supporting regulatory changes that will allow 
USACE to increase water supply storage in new reservoirs which they construct and manage, and 
investigate other alternatives for increased involvement by USACE in funding water supply projects. 

Region H supports the forming of regional facilities and encourages the State to remove any 
impediments to these entities, including restrictions to the use of public/private partnerships.  
Additionally, the State Participation Program should be made available to these public/private 
partnerships and to private nonprofit water supply corporations. 

As communities assess the growing costs of water infrastructure, economies of scale can be realized 
by combining the needs of water user groups into larger, more efficient water supply, treatment and 
distribution facilities.  Regional facilities offer interconnections between existing systems, which can 
increase overall reliability.  The individual system connections to these systems can be phased over 
time to meet regional demands with less impact on individual systems than each trying to individually 
expand.  In areas where groundwater limits are being reached, regional groups can identify areas 
where surface water supply is most needed, and allow other areas to remain on groundwater 
systems.  Sharing costs across a wide customer base keeps rates comparable between service 
areas.  

A range of cooperative options exists, including formation of regional authorities, inter-local 
agreements, public-private partnerships, local government corporations and public contracting with a 
private regional supplier.  The optimal arrangement between political subdivisions depends upon the 
specific project and the goals of the parties.  Partnerships with private investors through public-private 
partnerships and direct contracting with privately-owned facilities offer an advantage of using private 
financing to meet part of the initial planning and construction costs.  The regulations governing these 
partnerships must protect the public represented by the partnership, but if too restrictive, may prevent 
the partnership from realizing potential cost savings though the use of private-sector procurement and 
construction practices. 

Consideration should be given to reducing procurement restrictions for Local Government 
Corporations to encourage the pooling of resources for funding regional projects.  Also, existing 
assistance programs should remain available when political subdivisions enter into public/public or 
public/private partnerships.  

The Region H Water Planning Group supports the forming of regional partnerships and encourages 
the State to allow them the greatest possible latitude for financing in their governing regulations.  
Additionally, the State Participation Program should be made available to these public/private 
partnerships and to private nonprofit water supply corporations. 
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92-02, May 1992.  

Texas Ground Water Protection Profiles; unpublished Texas Water Commission Report, June 1991.  
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Texas State Management Plan for Agricultural Chemicals in Ground Water; Agricultural Chemicals 
Subcommittee, June 1991.  

Joint Groundwater Monitoring and Contamination Report - 1990; Texas Water Commission Report Z-
104, April 1991.  

Activities of the Texas Groundwater Protection Committee, Report to the 72nd Legislature; Texas 
Water Commission Report Z-96, January 1991.  

Joint Groundwater Monitoring and Contamination Report; Texas Water Commission Report Z-94, 
April 1990.  

Groundwater Protection Committee (GPC), Texas Groundwater Protection Strategy; TWC Report Z-
80, January 1988.  

Texas Ground Water Protection Activities - 1986; Texas Water Commission (TWC) Report Z-79, 
October 1986. 

1A.3.4 Texas Board of Water Engineers 

Ground-Water Resources of Brazoria County, Texas, November 1947; By C.R. Follett 

Ground-Water Resources of Liberty County, Texas, 1950; By W. H. Alexander, Jr. 

1A.3.5 Texas Water Commission 

Availability and Quality of Ground Water in Leon County, Texas, May 1965; By Richard C. Peckham,  
Bulletin 6513 

Ground Water Protection and Management Strategies for Fort Bend County, March 1990; By John 
Austin Williamson 

1A.3.6 Other 

Brackish Groundwater Manual for Texas Water Planning Groups, 2003. LBG-Guyton Associates 

Managing Texas' Groundwater Resources Through Groundwater Conservation Districts, November, 
1998, By Guy Fipps.  Texas A&M System, Texas Agricultural Extension Service, B-1612/11-
98. 
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1A.4 Agricultural Studies and Reports  

Water Use and Management in the Texas Rice Belt Region, 1984, Ronal C. Griffin, Gregory M. Perry 
and Garry N. McCauley 

Potential Rice Irrigation Water Conservation Measures, Water Planning Group - Region H, James A. 
Stansel, Texas A&M University System, July 2000 
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1A.5 Environmental and Water Quality Reports 

1A.5.1 Texas Commission on Environmental Quality Reports 

1996 Regional Assessment of Water Quality; Brazos River Basin including the Oyster Creek 
Watershed, 1996 Brazos River Authority 

1996 Regional Assessment of Water Quality, 1996, Harris-Galveston Area Council of Governments 

1996 Regional Assessment of Water Quality, 1996, Trinity River Authority of Texas 

Assessment of Water Quality and Fish Kills in Upper Oyster Creek Segment 1245 (SR 92-05), 1992, 
TNRCC 

State of Texas 1996 Water Quality Assessment, Texas Natural Resources Conservation 
Commission, 1997 

Texas Water Quality Inventory 2000, TCEQ, April 2002 

Waste Load Evaluation for Dissolved Oxygen in the Intracoastal Waterway in the Neches-Trinity 
Coastal Basin, Segment 0702. TNRCC, 1993. 

1A.5.2 Texas Parks and Wildlife Department Reports 

Wildlife Habitat Appraisal for the Proposed Allens Creek Reservoir Site.  Lovelace et al., 1995.  
University of Houston Clear Lake. 

A Fisheries Inventory and Assessment of Allens Creek and the Brazos River, Austin County, Texas.  
Linam et al., 1994.  Resource Protection Division, Texas Parks & Wildlife Department, Final 
Report to TWDB, Research and Planning Fund Contract No. 93-483-364. 

Status of Environmental Issues for Allens Creek Reservoir.  Paul Price & Associates, 1996.  Trans-
Texas Water Program, Southeast Area Memorandum Report to the TWDB. 

Macroinvertebrate Assessment of Allens Creek and the Brazos River, Austin County, Texas.  Wood 
et al., Department of Biology-Aquatic Station, Southwest Texas State University, San Marcos, 
Texas, 1994.  Final Report submitted to Texas Parks & Wildlife Department, for TWDB 
Research and Planning Fund Contract No. 93-483-364. 

Utilization of Marsh and Associated Habitats along a Salinity Gradient in the Galveston Bay.  
Zimmerman et al., National Marine Fisheries Service, U.S. Department of Commerce, 1990.  
Technical Memorandum NMFS-SEFC-250. 

Planning Report/Final Environmental Statement for the San Jacinto Project, Texas.  U.S. Bureau of 
Reclamation, 1988.   

Ecologically Significant River and Stream Segments of Region H, Regional Water Planning Area, 
Chad W. Norris and Gordon W. Linam, TPWD, October 1999. 
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1A.5.3 US Geological Survey Reports 

Water Resources Data-Texas Volume 3, 1998-2003; US Geological Survey 

Nutrient Loading and Selected Water-Quality and Biological Characteristics of Dickinson Bayou Near 
Houston, Texas, 1995-97;  J.W. East, E.M. Paul, and S.D. Porter, 1998   

Water-Quality Assessment of the Trinity River Basin, Texas-Nutrients and Pesticides in the 
Watersheds of Richland and Chambers Creeks, 1993-95; L.F. Land, 1997  

Light Attenuation in a Shallow, Turbid Reservoir, Lake Houston, Texas; By Roger W. Lee and Walter 
Rast, 1997  

Occurrence and Distribution of Organochlorine Compounds in Biological Tissue and Bed Sediment 
From Streams in the Trinity River Basin, Texas, 1992-93; J. Bruce Moring, 1997  

Water-Quality Assessment of the Trinity River Basin, Texas-Pesticides in Streams Draining an Urban 
and an Agricultural Area, 1993-95; L.F. Land and M.F. Brown, 1996  

Trends in Nutrient Inflows to the Gulf of Mexico from Streams Draining the Conterminous United 
States, 1972-93; By David D. Dunn, 1996  

Water-Quality Assessment of the Trinity River Basin, Texas-Nutrients in Streams Draining an 
Agricultural and an Urban Area, 1993-95; By L.F. Land and A.A. Shipp, 1996 

Summary Statistics and Graphical Comparisons of Specific Conductance, Temperature, and 
Dissolved Oxygen Data, Buffalo Bayou, Houston, Texas, April 1986-March 1991; By D.W. 
Brown and E.M. Paul, 1995 

1A.5.4 Reports from Other Agencies  

1998 Annual Water Quality Report, Brazos River Authority, 1998 

Certified Report of Water Quality Management Study for Lower Oyster Creek, 1983, Espey, Huston & 
Associates 

Characterization of non-point sources and loadings to Galveston Bay; Charles J. Newell, Hanadi S. 
Rifai, Philip B. Bedient.  PUB/DATE: Galveston Bay National Estuary Program, 1992. 

Environmental impact statement: Limestone electric generating station and Jewett mine in Freestone, 
Limestone, and Leon counties, Texas;  U.S. Environmental Protection Agency, Region 6 ; 
prepared in cooperation with U.S. Soil Conservation Service, Texas Railroad Commission, 
Texas Historical Commission, Texas Dept. of Water Resources, Texas Air Control Board, 
U.S. Fish and Wildlife Service, U.S. Geological Survey, U.S. Army Corps of Engineers, and 
U.S. Dept. of Interior Office of Surface Mining.  PUB/DATE  Dallas, TX: The Agency, 1981. 

Freshwater Inflows to Texas Bays and Estuaries: Ecological Relationships and Methods for 
Determination of Needs.  Longley (ed.), TWDB and TPWD, 1994. 

Freshwater Inflow Recommendation for the Trinity-San Jacinto Estuary.  Texas Parks & Wildlife 
Department, Coastal Studies Program, Austin, Texas, 1998. 

Guidelines for Water Resources Permitting: Nutrient Requirements for Maintenance of Galveston Bay 
Productivity.  Brock et al.  Final TWDB Report to Near Coastal Waters Program, U.S. EPA, 
Region 6, 1996. 

Lake Livingston 1991 Sedimentation Survey, 1992, Bureau of Reclamation 

Potential Aquatic Ecological Impacts of Interbasin Water Transfers in the Southeast, West-Central, 
and South-Central Study Areas.  Geo-Marine, Inc., Plano, Texas, 1995.  Report Prepared for 
TWDB and U.S. Army Corps of Engineers, Fort Worth District, Contract No. DACA63-93-D-
0014. 



  Appendix 1A -  
August 2010  Selected Bibliography by Topic  

 1A-13

Regulatory effectiveness study for the Armand Bayou Coastal Preserve; Gary Mitchell and Duane 
Windsor.  PUB/DATE: Galveston Bay National Estuary Program, 1991. 

Regulatory effectiveness study for the Christmas Bay Coastal Preserve; Gary Mitchell.  PUB/DATE: 
Galveston Bay National Estuary Program, 1991.  

Segmentation development for Galveston Bay; prepared by Jones and Neuse, Inc., Environmental 
and Engineering Services.  Galveston Bay National Estuary Program, 1992.  

Toxic contaminant characterization of aquatic organisms in Galveston Bay: a pilot study; prepared by 
James M. Brooks, et al. PUB/DATE: Galveston Bay National Estuary Program, 1992. 

Trinity River Basin Regional Assessment of Water Quality, Trinity River Authority, 1996 

Trinity River & tributaries: regional environmental impact statement; US Army Corps of Engineers, 
Fort Worth District. PUB/DATE Fort Worth, TX: The District, 1987.  

Trinity-San Jacinto Estuary:  A Study of the Influence of Freshwater Inflows. Texas Department of 
Water Resources (now TWDB), 1981.  Report No. LP-113 
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1A.6 Recreational and Navigational Water Use Reports  

1A.6.1 Stream Flow Information 

McKinney, Larry, et al. “Freshwater Inflow Recommendation For the Trinity  - San Jacinto Estuary of 
Texas.” Coastal Studies Program, Resource Protection Division, Texas Parks & Wildlife 
Department; Austin, TX, March 1998. 

Texas River Recreation Advisory, June 1999 

http://twister.sbs.ohoi-state.edu/text/wxascii/rivercond/FGUS44.KFWD 

Brazos River Basin Water Supply Reservoir Data, Brazos River Authority, June 1999 

http://www.brazos.org/wrd/water%20supply%20data.htm 

Freshwater Inflows to Texas Bays and Estuaries-Ecological Relationships and Methods for 
Determination of Needs, Texas Parks & Wildlife Department, November 1998 

http://www.tpwd.state.tx.us/conserve/sb1/enviro/envwaterneeds/envwaterneeds.html 

Galveston Bay/Trinity and San Jacinto Estuary Draft Report, Texas Parks & Wildlife Department, 
October 1998 

http://www.tpwd.state.tx.us/conserve/sb1/enviro/galvestonbay-trinitysanjac/ inlandflow.html 

Freshwater Inflows to Texas Bays and Estuaries-Ecological Relationships and Methods for 
Determination of Needs, Texas Parks & Wildlife Department, December 1998 

www.tpwd.state.tx.us/conserve/sb1/enviro/freshwaterinflows/freshwaterinflows.html 

Reservoir Conditions for selected River Basins in Texas, USGS, September 1999 

tx.usgs.gov/nwis-bin/current?type=lake&group=basin&search= 

Ft Worth District Reservoir Release Report, USACE, September 1999 

www.swf-wc.usace.army.mil/reports/fish.htm 

CanoeTX webpage, Texas River Recreation Association, flows compiled in 1972 

http://world.std.com/`reichert/canoeTX.htm 

Brown & Root, Inc. Trans-Texas Water Program: Southeast Area, Technical Memoranda CD, 1997 

Brown & Root, Inc. Trans-Texas Water Program Reports CD, May 1998 

1A.6.2 River/River Basin Information 

Texas Natural Resource Conservation Commission, The State of Texas Water Quality Inventory: 
Surface Water Quality Monitoring Program.  TNRCC, Austin, TX; Volume 1-4, December 
1996. 

Texas Clean Rivers Program & TNRCC, Texas Water Quality: A Summary of River Basin 
Assessments. TNRCC, Austin, TX; December 1996. 

Jack Bauer, et al, A Natural Resource Survey For Proposed Reservoir Sites And Selected Stream 
Segments In Texas.  Texas Parks & Wildlife Department, Austin, TX; Contract Study:  
Number 1; Part 1, August 1991. 

San Jacinto River Authority, June 1999  www.neosoft.com/~mtaylor/sjra.htm 

Trinity River Authority of Texas, June 1999  trinityra.org/masterplan/masterplan.htm 

Brazos River Authority Home Page, June 1999  www.brazos.org/home.htm 
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East Texas Seasonal and Restrictive Waterways, page 1, Texas Parks & Wildlife Department, 
February 1999 www.tpwd.state.tx.us/conserve/sb1/econom/waterways/e_tx_08.htm 

East Texas Seasonal and Restrictive Waterways, page 2, Texas Parks & Wildlife Department, 
February 1999 www.tpwd.state.tx.us/conserve/sb1/econom/waterways 
/e_tx_09.htm#navasota-river 

Table of Contents: Analysis of Texas Waterways, Texas Parks & Wildlife Department, February 
1999www.tpwd.state.tx.us/conserve/sb1/econom/waterways/ waterways_toc.htm 

East Texas Waterways: Trinity River, Texas Parks & Wildlife Department, February 1999 
www.tpwd.state.tx.us/conserve/sb1/econom/waterways/e_tx_06.htm 

East Texas Waterways: San Jacinto River-West Fork, Sulphur River, Trinity River-Elm Fork, Texas 
Parks & Wildlife Department, February 1999 
www.tpwd.state.tx.us/conserve/sb1/econom/waterways/e_tx_05.htm 

East Texas Waterways: Pine Island Bayou, Red River, Sabine River, Texas Parks & Wildlife 
Department, February 1999 
www.tpwd.state.tx.us/conserve/sb1/econom/waterways/e_tx_04.htm 

East Texas Waterways: Neches River, Texas Parks & Wildlife Department, February 1999 
www.tpwd.state.tx.us/conserve/sb1/econom/waterways/e_tx_03.htm#neches 

East Texas Waterways: Brazos River, Texas Parks & Wildlife Department, February 1999 
www.tpwd.state.tx.us/conserve/sb1/econom/waterways/e_tx_02.htm#brazos-river 

Table 6.1. Present Texas Natural Resource Conservation Commission Water Quality Segments, 
Designated Uses, and Standards in the Galveston Bay System, June 1995 
http://www.rice.edu/armadillo/Galveston/Chap6/table6a1.html 

1A.6.3 Navigation 

Trinity River Basin Navigation, January 1998  trinityra.org/masterplan/navigat.htm 

Navigation Information Connection, June 1999  www.mrr.usace.army.mil/hic.htm 

Tide Predictions for Galveston, Galveston Channel, TX, NOAA/National Ocean Service, October 
1999  http://www.opsd.nos.noaa.gov/tides/gulfGAL.html 

Tidal Datums Procedure- Galveston Update, NOAA/National Ocean Service, July 1998 
http://www.opsd.nos.noaa.gov/galv_dtm.html 

NOAA, Physical Oceanographic Real- Time Systems, March 1999 
http://www.opsd.nos.noaa.gov/hgports/hgports.html 

The Gulf Intracoastal Waterway in Texas, Texas Department of Transportation, 2002 

The Texas Transportation Plan Update, Marine Transportation, Cambridge Systematics, October 
2002 

The Handbook of Texas Online, Texas State Historical Association, DEC 2002, 
www.tsha.utexas.edu/handbook/online 

1A.6.4 Recreational Areas/Activities 

Galveston Bay National Estuary Program,  “Galveston Bay Recreational User’s Handbook.”  
Galveston Bay National Estuary Program; May 1992. 

Ramos, Mary G., 1998-1999 Texas Almanac and State Industrial Guide.  The Dallas Morning News, 
Dallas, TX; 1997. 

The Roads of Texas.  Shearer Publishing, Fredericksburg, Texas; 1988. 
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“The Great Texas Coastal Birding Trail: Upper Texas Coast.”  TPWD, Austin, TX; 1999. (Map) 

Ducks Unlimited Texas, February 1998  www.ducks.org/7x/states/texas.htm 

Search Fishbase, July 1999  www.ccgiar.org/ICLARM/fishbase/search.cfm 

Brazoria County, July 1999  www.travelingtexas.com/brazoriaco.html 

Southern Brazoria County Visitors and Convention Bureau, July 1999  www.tourist-ino.org/ 

Chambers County, Texas – Attractions, April 1998 co.chambers.tx.us/tourism/attracts.html#Bird 
Watching 

Attractions –Lake Conroe, June 1999        www.chamber.montgomery.tx.us/lake_conroe/non-
frames/attractions.htm 

Fort Bend County community activities, 1998  www.fortbend.org/activities/index.htm 

Wallisville Lake Project, June 1996  www.neosoft.com/~mtaylor/news/news6.htm#lake 

Trinity River Basin Recreation, January 1998  trinityra.org/masterplan/saltintr.htm 

Central Regional Wastewater System –Livingston Recreation Facilities, November 1998 
www.trintyra.org/pubserve/livrec.htm 

Recreation, Brazos River Authority Lakes, September 1999 www.brazos.org/r&p/recreation.htm 

National Marine Fisheries Service –Estuary Selections, 1998  
galveston.ssp.nmfs.gov/efh/estuaries.asp 

South Central States Park Detail, June 1999 
www.usace.army.mil/inet/functions/cw/cecwo/scdet.htm#Texas 

USDA Forest Service, September 1999  www.fs.fed.us/ 

Galveston Bay Estuary Program –Recreational Uses, June 1999 
riceinfo.rice.edu/armadillo/Galveston/Chap4/rec.html 

Galveston Bay Estuary Program –Boating, June 1999 
riceinfo.rice.edu/armadillo/Galveston/Chap4/boating.html 

Galveston Bay Estuary Program –Sport Fishing, June 1999 
riceinfo.rice.edu/armadillo/Galveston/Chap4/sport.html 

Galveston Bay Estuary Program –Recreational Uses Map, June 1999 
riceinfo.rice.edu/armadillo/Galveston/Chap4/fig4a12.html 

Galveston Bay Estuary Program –Table 4.9. Licensed Fisherman by Fiscal Year, June 1999 
riceinfo.rice.edu/armadillo/Galveston/Chap4/tab4a9.htm 

Recreation.Gov –Addicks Dam, June 1999  www.recreation.gov/detail.cfm?ID=517 

Recreation.Gov –Barker Dam, June 1999  www.recreation.gov/detail.cfm?ID=519 

Recreation.Gov –Wallisville Reservoir, June 1999  www.recreation.gov/detail.cfm?ID=518 

Recreation.Gov –Anahuac NWR, June 1999  www.recreation.gov/detail.cfm?ID=1262 

Recreation.Gov –Attwater Prairie Chicken NWF, June 1999 www.recreation.gov/detail.cfm?ID=1281 

Recreation.Gov –Brazoria NWR, June 1999  www.recreation.gov/detail.cfm?ID=1318 

Recreation.Gov –San Bernard NWR, June 1999  www.recreation.gov/detail.cfm?ID=1593 

Recreation.Gov –National Forests in Texas: Angelina-Davy Crockett -Sabine -Sam Houston National 
Forests, June 1999  www.recreation.gov/detail.cfm?ID=1049 

U.S. Fish & Wildlife Service –Southwest Region –Texas Links, June 1999 
southwest.fws.gov/statelinks/texaslinks.htm 



  Appendix 1A -  
August 2010  Selected Bibliography by Topic  

 1A-17

Anahuac NWR, U.S. Fish & Wildlife Service, September 1999 
southwest.fws.gov/refuges/texas/anahuac.html 

Attwater Prairie Chicken NWR, September 1999  southwest.fws.gov/refuges/texas/apc.html 

Brazoria NWR, U.S. Fish & Wildlife Service, September 1999 
southwest.fws.gov/refuges/texas/brazoria.html 

San Bernard NWR, U.S. Fish & Wildlife Service, September 1999 
southwest.fws.gov/refuges/texas/sanber.html 

Trinity River NWR, U.S. Fish & Wildlife Service, September 1999 
southwest.fws.gov/refuges/texas/trinity.html 

U.S. Fish & Wildlife Service –Texas Links, March 1998 
sturgeon.irm1.r2.fws.gov:80/u2/refuges/texas/txlinks.html 

NPS units in TX, National Park Service, September 1999  www.nps.gov.parklists/tx.html 

National Parks Service –Visits by State 1997 N-Y, March 1999 
www2.nature.nps.gov/stats/bystaten_y.html#TX 

Big Thicket National Preserve, National Park Service, June 1999  www.nps.gov/bith/ 

Great Outdoor Recreation Pages Attractions, September 1999  
www.gorp.com/gorp/resource/main.htm 

GORP –U.S. National Parks and Preserves, September 1999 
www.gorp.com/gorp/resource/us_national_park/main.htm 

GORP –Big Thicket National Preserve, September 1999 
www.gorp/resource/US_National_Park/tx_big_t.HTM 

GORP –Texas National Forests, September 1999 
www.gorp.com/gorp/resource/us_national_forest/tx.htm 

GORP –Angelina, Davy Crockett, Sabine and Sam Houston National Forests, September 1999  
www.gorp.com/gorp/resource/US_National_Forest/tx_texas.HTM 

GORP –Davy Crockett National Forest –Four C National Recreation Trail, September 1999 
www.gorp.com/gorp/resource/us_trail/tx_crock.htm 

GORP –Texas National Wildlife Refuges/Marine Sanctuaries, September 1999 
www.gorp.com/gorp/resource/us_nwr/tx.HTM 

GORP –Anahuac National Wildlife Refuge, September 1999 
www.gorp.com/gorp/resource/us_nwr/tx_anahu.htm 

GORP –Attwater Prairie Chicken National Wildlife Refuge, September 1999 
www.gorp.com/gorp/resource/us_mwr/tx_attwa.htm 

GORP –Brazoria National Wildlife Refuge, September 1999 
www.gorp.com/gorp/resource/us_nwr/tx_brazo.htm 

GORP –San Bernard National Wildlife Refuge, September 1999 
www.gorp.com/gorp/resource/us_nwr/tx_san_b.htm 

GORP –U.S. Army Corps of Engineers –Texas Projects, September 1999 
www.gorp.com/gorp/resource/us_nra/ace/tx.htm 

GORP –Barker Dam –Texas Corps Projects, September 1999 
www.gorp.com/gorp/resource/us_nra/ace/tx_bark.htm 

US Department of Agriculture, US Forest Service, Recreation Areas, June 1999 
www.r8web.com/texas/recreati.htm 
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1999-2000 Wildlife and Recreation Information –Hunting, September 1999 
www.r8web.com/texas/hunting_99_2000.htm 

Sam Houston National Forest Map, September 1999 
www.r8web.com/texas/images/maps/samhouston.jpg 

Alphabetical Listing of State Parks, Texas Parks & Wildlife Department, August 1999 
www.tpwd.state.tx.us/park/parklist.htm 

Brazos Bend State Park, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/park/brazos/brazos.htm#activities 

Galveston Island State Park, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/park/galvesto/galvesto.htm 

Huntsville State Park, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/park/huntsvil/huntsvil.htm 

Lake Houston State Park, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/park/lakehous/lakehous.htm 

Lake Livingston State Park, Texas Parks & Wildlife Department, March 1999 
www.tpwd.state.tx.us/park/lakelivi/lakelivi.htm 

San Jacinto Battleground State Historical Park, Texas Parks & Wildlife Department, September 1999  
www.tpwd.state.tx.us/park/battlesh/battlesh.htm 

Sheldon Lake State Park and Wildlife Management Area, Texas Parks & Wildlife Department, 
February 1998  www.tpwd.state.tx.us/park/sheldon/sheldon.htm 

Stephen F. Austin State Historical Park, Texas Parks & Wildlife Department, September 1999  
www.tpwd.state.tx.us/park/sfa/sfa.htm 

Varner Hogg State Historical Park, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/park/varner/varner.htm 

Wildlife Management Areas, Texas Parks & Wildlife Department, October 1998 
www.tpwd.state.tx.us/wma/index.htm 

Alphabetical Listing of Wildlife Management Areas, Texas Parks & Wildlife Department, August 1999  
www.tpwd.state.tx.us/wma/wmalist.htm 

WMA Recreational Opportunities Form –Candy Abshier, Texas Parks & Wildlife Department, 
September 1999  www.tpwd.state.tx.us/wma/wmarea/abshier.htm#text 

WMA Recreational Opportunities Form –Atkinson Island, Texas Parks & Wildlife Department, 
September 1999 www.tpwd.state.tx.us/wma/wmarea/atkinson.htm#text 

WMA Recreational Opportunities Form –Sam Houston National Forest, Texas Parks & Wildlife 
Department, September 1999www.tpwd.state.tx.us/wma/wmarea/ samhouston.htm#text 

WMA Recreational Opportunities Form –Keechi Creek, Texas Parks & Wildlife Department, August 
1999  www.tpwd.state.tx.us/wma/wmarea/keechi.htm#text 

WMA Recreational Opportunities Form –Peach Point, Texas Parks & Wildlife Department, September 
1999  www.tpwd.state.tx.us/wma/wmarea/peachpnt.htm#recreation 

Texas Fishing –The Official Page, Texas Parks & Wildlife Department, June 1999 
www.tpwd.state.tx.us/fish/fish.htm 

Freshwater Fish ID, Texas Parks & Wildlife Department, June 1999 
www.tpwd.state.tx.us/fish/infish/species/fishgrup.htm 

Alphabetical Listing of Texas Lakes, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/listing.htm 
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Lake Conroe –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/conroe/lake_id.htm 

Lake Conroe Point A –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/conroe/access/pointa.htm 

Lake Conroe Point B –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/conroe/access/pointb.htm 

Lake Conroe Point D –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/conroe/access/pointd.htm 

Lake Conroe Point G –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/conroe/access/pointg.htm 

Lake Houston –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/houston/lake_id.htm 

Lake Houston Point A –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/houston/access/pointa.htm 

Lake Houston Point B –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/houston/access/pointb.htm 

Lake Houston Point C –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/houston/access/pointc.htm 

Lake Houston Point D –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/houston/access/pointd.htm 

Lake Houston Point E –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/houston/access/pointe.htm 

Lake Houston Point F –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/houston/access/pointf.htm 

Lake Limestone –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/limeston/lake_id.htm 

Lake Limestone Point A –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/limeston/access/pointa.htm 

Lake Limestone Point B –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/limeston/access/pointb.htm 

Lake Limestone Point C –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/limeston/access/pointc.htm 

Lake Limestone Point D –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/limeston/access/pointd.htm 

Lake Livingston –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/aleks/living/lake_id.htm 

Lake Livingston Point B –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/living/access/pointb.htm 

Lake Livingston Point M –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/living/access/pointm.htm 

Lake Livingston Point V –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/living/access/pointv.htm 

Lake Livingston Point Y –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/living/access/pointy.htm 
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Lake Livingston Point aa –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/living/access/pointaa.htm 

Lake Livingston Point gg –Fishing, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/fish/infish/lakes/living/access/pointgg.htm 

Related Sites –TPW, Texas Parks & Wildlife Department, September 1999 
www.tpwd.state.tx.us/admin/hot/hotlinks.htm 

TX GEMS, Texas Parks & Wildlife Department, November 1998 
www.tpwd.state.tx.us/conserve/txgems/mapimage/mapimage.htm 

GEMS- Chrsitmas Bay Coastal Preserve, Texas Parks & Wildlife Department, February 1999  
www.tpwd.state.tx.us/conserve/txgems/christma/christma.htm 

1A.6.5 Economics 

Southwick Associates, “The Economic Contributions of Bird and Waterfowl Recreation in the United 
States During 1991.”  International Association of Fish and Wildlife Agencies and the USFWS 
North American Waterfowl and Wetlands Office, March 1995. 

Boat and Motor Dealer, “NMMA's latest statistics show 1998 marine industry market at a glance.”  
1998 Retail Market Review, February 1999. 

Allen, Michael. “Birding Trail Takes Aim At Affluent Eco-Tourists.” The Wall Street Journal, Texas 
Journal, August 31, 1994. 

Kerlinger, Ph.D., Paul. “The Economic Impact of Birding Ecotoursim On Communities Surrounding 
Eight National Wildlife Refuges. ”  1993-1994. 

“Nature Tourism in the Lone Star State: Economic Opportunities in Nature, A report from the State 
Task Force on Texas Nature Tourism.”  TPWD and Texas Department of Commerce. 

“Factsheet: Birding as an Economic Asset.” National Fish and Wildlife Foundation. 

“Birds mean Business for America.” Ducks Unlimited and International Association of Fish and 
Wildlife Agencies. 

Tveten, John and Gloria. “Birding trail boosts Texas’ ecotourism.” Houston Chronicle. February 4, 
1996. 

The Economic Importance of Sport Fishing, Recreation & Economics, TPWD, October 1998 

http://www.tpwd.state.tx.us/conserce/sb1/econom/econsportfish/econsportfish.html 

Economics.html, Texas-Sea-Grant, Texas A&M University, June 1999 

http://texas-sea-grant.tamu.edu/economics.html 

1A.7 Ecologically Unique Stream Segments, Unique Reservoir Sites and Legislative 
References 

 
Brazos G Water Planning Group, 2001 Brazos G Regional Water Plan. 
 
Bureau of Reclamation, Great Plains Region, November 1988, Planning Report / Final Environmental 

Statement, San Jacinto Project, Texas 
 
Espey, Huston & Associates, Inc., 1986, Trinity River Yield Study Phase III: Yield Analysis. 
 
Freese and Nichols, Inc., 1996, Memorandum Report: Updated Water Project Opinions of Cost.   
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Freese & Nichols, 1997, Trans-Texas Water Program Southeast Area, Operation Studies and 
Opinions of Cost for Allens Creek Reservoir Volumes I and II. 

 
Metcalf & Eddy, 1991, Houston Water Master Plan, Appendix L 
 
Norris, Chad W. and Gordon W. Linam, Texas Parks and Wildlife Department, October 1999, 

Ecologically Significant River and Stream Segments of Region H, Regional Water Planning Area. 
 
Pate Engineers, Inc, 1988, San Jacinto River Authority, Water Resources Development Plan-Water 

Supply Plan. 
 
Peterson, Dave, US Forest Service, 2003, Boswell Creek Watershed, Healthy Forest Initiative, 

Specialist Report – Aquatics.  
 
Quesada, Felix, US Forest Service, 2003, Boswell Creek Watershed, Healthy Forest Initiative, 

Wildlife Report.  
 
Texas Parks and Wildlife Dept. and U.S. Fish & Wildlife Service, 1990, Texas Water and Wildlife: A 

Natural Resource Survey for Proposed Reservoir Sites and Selected Stream Segments in Texas. 
 
Texas Parks and Wildlife Department, Ecologically Significant River and Stream Segments Reports, 

updated October 2003, accessed at 
http://www.tpwd.state.tx.us/texaswater/sb1/rivers/unique/sigseg.phtml 

 
Texas Parks and Wildlife Department, Texas Gulf Ecological Management Sites, Anahuac NWR data 

page, accessed at www.tpwd.state.tx.us/texaswater/txgems/anahuac/anahuac.phtml 
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1A.8 Water Infrastructure Financing References 

1A.8.1 Self Financing Information 

A Handbook for Board Members of Water Districts in Texas, Fourth Edition, Sections on Taxation and 
Bonds only, TNRCC Regulatory Guidance RG-238, June 1996  
 

TNRCC Jurisdiction Over Utility Rates and Service Policies, TNRCC Regulatory Guidance RG-245, 
rev. July 2000 
 

Texas Small Towns Environment Program (STEP), Guidelines for Community Self-Help Projects, The 
Rensselaerville Institute, 2001 
 

Texas Small Towns Environment Program (STEP), Role of Government to Support Community Self-
Help Projects, The Rensselaerville Institute, 2001 
 

Texas Small Towns Environment Program (STEP), Sparkplugs…Leading Resident Volunteers 
Through Community Self-Help, The Rensselaerville Institute, 2001 
 

1A.8.2 Government Loan and Grant Programs 

2003 Drinking Water State Revolving Fund (DWSRF) Funding Opportunities for Public Drinking 
Water Projects & Source Water Protection Projects, TWDB Letter, November 15, 2001, with 
attachments  
 

Agricultural Water Conservation Loan Program, summary information from the TWDB website, 
www.twdb.state.tx.us 
 

Agricultural Water Conservation Program, Texas Administrative Code, Title 31, Chapter 367 
 

Civil Works Programs, US Army Corps of Engineers, 2001 Report, Introduction and Water Supply 
sections only. 
 

Clean Water State Revolving Fund, Texas Administrative Code, Title 31, Chapter 375 
 

Economically Distressed Areas Program (EDAP), summary information from the TWDB website, 
www.twdb.state.tx.us  Two eligible counties in Region H, Leon and Liberty 
 

EDAP Status Report, TWDB, December 31, 2001 
 

Funding Sources for Utilities, TNRCC Regulatory Guidance RG-220, rev. May 2001 
 

Financial Assistance Programs, Texas Administrative Code, Title 31, Chapter 363 
 

Research and Planning Funding, Texas Administrative Code, Title 31, Chapter 355 
 

Water and Waste Disposal Programs, Fiscal Year 2001, USDA Rural Utilities Service, July 1, 2001 
 
 

1A.8.3 Additional Reports 

Clean Safe Water for the 21st Century, Water Infrastructure Network, April 2000 
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Drinking Water Infrastructure Needs Survey, Second Report to Congress, Executive Summary and 

Appendices B, C and E only, US EPA Report 814-R-01-004, February 2001 
 

Funding America’s Drinking Water Infrastructure: From Public to Private, Christina Brow, Washington 
Internships for Students of Engineering, 2001 
 

Texas Water Allocation Assessment Report, prepared for the Fort Worth District, USACE by Freese 
and Nichols, Inc., March 2002  
 

Water Infrastructure Now, Water Infrastructure Network, February 2001 
 

Water Conservation Plans, Drought Contingency Plans, Guidelines and Requirements, Texas 
Administrative Codes, Title 30, Chapter 288 
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Chapter 2 – Presentation of Population and 
Water Demands 

2.1 Introduction 

2.1.1 Scope of Work 

This chapter presents the results of Task 2 of the project scope, which addresses updated population 
and water demand data for the region and outlines the guidelines and methodology used for the 
update.  Also, to provide consistency and facilitate the compilation of the different regional plans, 
TWDB required the incorporation of this data into a standardized online database referred to as 
TWDB DB12.  Tables that contain this information are identified below and are located at the end of 
this chapter. 

Table 2-4 – Population by City, Collective Reporting Unit, Individual Retail Public Utility, and Rural 
County 

Table 2-5 – Water Demand by City and Category 

2.1.2 Background  

Statewide estimates indicate that the population of Texas will nearly double by the year 2060, 
increasing from about 21 million in 2000 to more than 46 million people.  According to the 2007 State 
Water Plan (SWP), 43 counties and 297 cities are projected to at least double their population by 
2060.  At present time, 2.8 million ac-ft/yr (AFY) of irrigation demands and 611,000 AFY of municipal 
demands would not be met if the historical drought of record (DOR) were to occur today.  These 
identified shortages will obviously increase over time and could have substantial economic 
consequences if not adequately addressed.   
 
Water resource planning and management in Texas is a shared responsibility of local utilities, 
regional special purpose districts, and state agencies.  Local and regional water development 
authorities, as well as municipalities, have had primary responsibility for planning, developing, 
financing and constructing new water resources projects.  The State’s primary historical role has been 
providing guidance, regulatory governance, and limited financial assistance when possible. 
 
2.2 Methodology  

2.2.1 General 

A key task in the preparation of the water supply plan for Region H was to determine current and 
future water demands within the region.  Projections of future water demands are compared with 
estimates of currently available water supply to identify future expected water shortages.  The TWDB, 
the Texas Commission on Environmental Quality (TCEQ), the Texas Parks and Wildlife Department 
(TPWD), and the Texas Department of Agriculture (TDA) prepared population and water demand 
projections for all water user groups (WUGs) within Region H as part of the development process for 
the 2006 Region H Regional Water Plan (RWP).  These projections were eventually incorporated into 
the 2007 State Water Plan (SWP).  
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For this planning cycle the TWDB determined that complete revisions of RWPs would not be required 
due to the lack of new population data from the U.S. Census Bureau.  The new population projections 
were developed using a selective approach in conjunction with data from the Texas State Data 
Center (SDC) for 2007 on county and municipal population.  This section discusses the guidelines 
and methodology used to evaluate and select projections for use in the RWP for Region H. 
 
TWDB rules require that the analysis of current and future water demands be performed for each 
Water User Group (WUG) within Region H.  To be considered a WUG within the municipal category, 
one of the following must apply: 
 
A city with a population of 500 or more, per the Texas State Demographer’s July 2005 population 

estimate 

Individual utilities providing more than 280 AFY of water for municipal use in 2005 (for counties 
having four or less of these utilities)  

Collective Reporting Units (CRUs) consisting of grouped utilities having a common association 

All smaller communities and rural/incorporated areas of municipal water use, aggregated at the 
county level, are considered a WUG and are referred to as “County Other” for each county.  
Additionally, for each county the categories of irrigation, livestock, manufacturing, mining, and steam 
electric power generation water use are each considered a WUG. 
 
Furthermore, TWDB rules require the determination of demands associated with each of the 
Wholesale Water Providers (WWPs) designated by the Region H Water Planning Group (RHWPG).  
Region H defines wholesale water providers as any persons or entities (including river authorities and 
irrigation districts) that have contracts to sell more than 1,000 acre-feet of wholesale water in any one 
year during the five years immediately preceding the adoption of the last RWP.  The RHWPG will also 
include other persons and entities that enter or that the Planning Group expects or recommends to 
enter into contracts to sell more than 1,000 acre-feet of wholesale water during the period covered by 
the plan.  Designated WWPs in the Region H area include: 
 

Baytown Area Water Authority 
Brazos River Authority 
Brazosport Water Authority 
Central Harris County Regional Water Authority (CHCRWA) 
Chambers Liberty Counties Navigation District (CLCND) 
City of Galveston 
City of Houston 
City of Huntsville 
City of Missouri City 
City of Pasadena 
Cities of Richmond and Rosenberg 
City of Sugar Land 
Clear Lake City Water Authority 
Dow Chemical Co. 
Fort Bend County WCID No. 1 
Fort Bend County WCID No. 2 
Galveston County WCID No. 1  
Gulf Coast Water Authority 
La Porte Area Water Authority 
Lower Neches Valley Authority 
North Channel Water Authority 
North Fort Bend Water Authority (NBFWA) 
North Harris County Regional Water Authority (NHCRWA) 
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NRG 
San Jacinto River Authority 
Trinity River Authority 
West Harris County Regional Water Authority (WHCRWA) 
 

The following sections describe the methodology used to develop population projections for municipal 
areas and water demand for each municipal, irrigation, livestock, manufacturing, mining, and steam 
electric power generation WUG in Region H.  After the revised population and water demand 
projections were approved by the RWPG and formally adopted by the TWDB, the projections were 
incorporated into the TWDB online database DB12. 
 
2.2.2 TWDB Guidelines for Revisions to Population and Water Demand 

Projections 

The TWDB established criteria and data requirements to be used in evaluating and developing 
revisions to the state census based and/or consensus-based population and water demand 
projections.  The criteria applied in developing revisions to the draft TWDB projections for Region H 
are displayed in italic type below and are described in detail. 
 
2.2.2.1 Population Projections 

Population is the principal determinant for projected future municipal water demand when 
combined with estimates of per capita water use and water conservation assumptions.  As 
such, emphasis has been placed on evaluating the State’s draft population projections and 
on developing revisions in accordance with the following criteria. 

County Level Population 

During this planning round, no Guidance was provided by TWDB for altering County Level 
projections.  

Sub County Population 

The projected population growth throughout the planning period for the cities, utilities and 
rural area (County-Other) within a county is a function of a number of factors, including the 
entity’s share of the county’s growth between 1990 and 2000, as well as local information 
provided by Planning Groups. 

Criteria:  One or more of the following criteria must be verified by the Planning Group and 
the Executive Administrator for consideration of revising the sub-county population 
projections: 

a. The July 2005 State Demographer’s population estimate is greater than the 2010 
projected population of the city. 

b. The population growth rate for a city, utility or County-Other over the most recent five 
years is substantially greater than the growth rate between 1990 and 2000. 

c. Identification of areas that have been annexed by a city since the 2000 Census. 

d. Identification of the expansion of a utility’s CCN or service area since the last update by 
the TCEQ to the digital boundary data. 
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e. Identification of growth limitations or build out conditions in a city or utility that would 
result in maximum population that is less than was originally projected. 

Data Requirements:  The Planning Group must provide the following data associated with 
the identified criteria to the Executive Administrator for justifying any revisions to the sub-
county-level population projections: 

1. Population estimates for cities developed and published by the State Data Center or by a 
regional council of governments will be used to verify criteria (a) or (b) for cities. 

2. The verified number of residential connections and permanent population served will be 
used to verify criteria (b) for utilities. 

3. The estimated population of an area that has been annexed by a city (for criteria c) or 
has become part of a CCN or service area for a water utility (for criteria d).  In addition, 
the geographical boundary of the area must be presented in acceptable map or ArcView 
shapefile. 

4. Documentation from an official of a city or utility describing the conditions expected to 
limit population growth and estimating the maximum expected population will be used to 
verify criteria (e). 

5. Other data that the Planning Group believes is important to justify any changes to the 
population projections. 

2.2.2.2 Municipal Water Use 

Municipal water demand is defined as residential and commercial water demand. Residential 
demand includes single and multi-family residential household water demand.  Commercial 
demand includes water demands of business establishments, public offices, and institutions, 
but does not include industrial water demand. Residential and commercial water demands 
are categorized together because they are similar types of demands, i.e., each category uses 
water primarily for drinking, cleaning, sanitation, cooling, and landscape watering. Reported 
municipal water use data for the year 2000 was used to calculate the base per capita water 
demand for each city. The municipal water demand projections shall incorporate anticipated 
future water savings due to the natural installation of plumbing fixtures to more water-efficient 
fixtures, as detailed in the 1991 State Water-Efficient Plumbing Act. All other future water 
savings due to conservation programs undertaken by cities, utilities or county-other will be 
classified as WMSs by the Planning Group. 

Criteria:  One or more of the following criteria must be verified by the Planning Group and 
the Executive Administrator for consideration of revising the municipal water demand 
projections: 

a. Any changes to the population projections for an entity will require revisions to the 
municipal water use projections. 

b. Errors identified in the reporting of municipal water use for an entity. 

c. Evidence that the year 2000 water use was abnormal due to temporary infrastructure 
constraints. 
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d. Evidence that per capita water use from a year between 2000 2005 would be more 
appropriate because that year was more representative of below normal rainfall 
conditions. 

e. Trends indicating that per capita water use for a city, utility or rural area of a county have 
increased over the latest period of analysis, beginning in 1995, and evidence that these 
trends will continue to rise in the short term future. 

f. Evidence that the number of fixture installations to water efficient fixtures between 2000 
and 2005 is different than the TWDB schedule. 

Data Requirements:  The Planning Group must provide the following data associated with 
the identified criteria to the Executive Administrator for justifying any revisions to the 
municipal water use projections: 

1. Annual municipal water production (total surface water diversions and/or groundwater 
pumpage and water purchased from other entities) for an entity measured in acre feet. 

2. The volume of water sales by an entity to other water users (cities, industries, water 
districts, water supply corporations, etc.) measured in acre feet. 

3. Net annual municipal water use, defined as total water production less sales to other 
water users (cities, industries, water districts, water supply corporations, etc.) measured 
in acre feet. 

4. Documentation of temporary infrastructure constraints. 

5. Drought index or growing season rainfall data to document a year different than 2000 as 
the dry year. 

6. Documentation of the number of water efficient fixtures replaced between 2000 and 
2005. 

7. In order to verify increasing per capita water use trends for a city or rural area of a county 
and therefore revising projections of per capita water use to reflect this increasing trend, 
the following data must be provided with the request from the Planning Group: 

1. Historical per capita water use estimates based on net annual municipal water use 
for the city, utility or rural area of a county, beginning in 1995. 

2. A trend analysis which must take into account the variation in annual rainfall. 

3. Revised projections of per capita water use for a city, utility or rural area of a county 
will be submitted by the Planning Group, where an increasing trend in per capita 
water use has been verified for a city or rural area of a county. 

4. Growth data in the residential, commercial and/or public sectors that would justify an 
increase in per capita water use. 

8. Other data the Planning Group believes is important to justify any revisions to the State 
Water Plan municipal water use projections. 
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2.2.2.3 Industrial Water Use 

Industrial water demand is defined as water used in the production process of manufactured 
products, steam-electric power generation, and mining activities, including water used by 
employees for  drinking and sanitation purposes. 

Criteria: One or more of the following criteria must be verified by Planning Group and the 
Executive Administrator for consideration of revising the industrial water demand projections: 

a. An industrial facility which has recently located in a county and may not have been 
included in the Board's database.  Documentation and analysis must be provided that 
justify that the new industrial facility will increase the future industrial water demand for 
the county above the industrial water use projections. 

b. An industrial facility has recently closed its operation in a county. 

c. Plans for the construction of an industrial facility in a county at some future date. 

Data Requirements: The Planning Group must provide the following data associated with 
the identified criteria for justifying any revisions to the industrial water demand projections. 

1. The quantity of water used on an annual basis by an industrial facility that has recently 
located in a county and was not included in the Board's database. 

2. The North American Industrial Classification (NAIC) of the industrial facility that has 
recently located in a county. The NAIC is the numerical code for identifying the 
classification of establishments by type of activity in which they are engaged as defined 
by the U.S. Office of Management and Budget and is a successor of the Standard 
Industrial Classification (SIC). 

3. Documentation of plans for an industrial facility to locate in a county at some future date 
will include the following data: 

a. Confirmation of land purchased for the facility or lease arrangements for the facility. 

b. The quantity of water required by the planned facility on an annual basis. 

c. The proposed construction schedule for the facility including the date the facility will 
become operational. 

d. The NAIC for the planned facility. 

2.2.3 County Population Projections 

Due to the lack of new population data from the U.S. Census Bureau, the baseline population 
projections for the 2011 RWP were determined from the 2006 RWP.  The RHWPG methodology used 
to calculate county populations across the planning decades is described in detail below.   

Through interpolation of the 2000 U.S. Census Population and the 2006 RWP Projected Population 
for 2010, the projected population by county for 2007 was determined and compared with the SDC 
2007 county estimates.  The projection “error” was calculated by comparing the estimated population 
from the SDC for 2007 and the interpolated 2006 RWP Projected Population.  The projection “error” 
by county is shown in Table 2-1.  If the “error” for a county was greater than -5 percent, the county 
was marked for revision by the RWPG.  This procedure affected five counties: Brazoria; Chambers; 
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Fort Bend; Galveston; and Montgomery.  The RWPG elected to revise the populations for four 
counties: Brazoria; Chambers; Fort Bend; and Montgomery.  Galveston was not selected due to the 
ongoing effects of Hurricane Ike, although the “error” was identified as -7.99 percent.  The long-term 
impacts of this event will be determined after the 2010 Census is available.  Harris County was also 
selected for revision by the RWPG even though the percentage of the projection “error” was below 
the established threshold due to the magnitude of population involved. 

For Brazoria, Chambers, Fort Bend, and Montgomery Counties, the 2011 RWP population projections 
were calculated by revising the slope of the 2006 RWP projections.  The decadal projections from the 
2006 RWP were increased by the projection “error” identified in Table 2-1.  The resulting value by 
decade was then added to the 2006 RWP projected population to create the 2011 RWP population 
projections.  See Figures 2-2 through 2-5 for a comparison of 2006 and 2011 population projections. 

For Harris County, the new population projections were calculated using a revised y-intercept 
method.  The numerical population difference between the SDC 2007 county estimates and the 
interpolated 2006 RWP Projected Population for 2007 was added to each decade population 
projection in the 2006 RWP to create the 2011 RWP population projections.   

A third option for determining population projections, yielding higher levels of growth throughout the 
planning period,  was also considered for some of the suburban counties that have been historically 
under-projected, such as Fort Bend County.  This methodology was reviewed by TWDB but it was 
recommended that the RHWPG retain the more conservative method described above.  Additional 
data will be available as a result of the 2010 Census and this will provide for a better understanding of 
population growth in these counties during the development of the 2016 RWP. 
 
For the remaining 10 counties, the county population projections from the 2006 Regional Water Plan 
were used in this planning period. 

Table 2-1 
Projection Error 

County 
Name 

Projection 
"Error" 

Austin -4.85%
Brazoria -6.93%
Chambers -9.26%
Fort Bend -11.39%
Galveston -7.99%
Harris -3.25%
Leon 6.69%
Liberty 0.93%
Madison 0.05%
Montgomery -8.54%
Polk (all) -1.60%
San Jacinto 3.81%
Trinity (all) 4.51%
Walker 5.49%
Waller -2.68%
 Total -4.55%
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2.2.4 Sub-County Population Projections  

In addition to the WUGs examined in the 2006 RWP, additional WUGs were identified from the 
criteria listed in Section 2.2.1, including North Fort Bend Water Authority (NFBWA), Kendleton, 
Montgomery, Stagecoach, and Central Harris County Regional Water Authority (CHCRWA).  These 
new WUG population projections are shown in Table 2-2. 

Table 2-2 
New WUG Population Projections 

WUG Name County 2010  2020  2030 2040 2050 2060 

KENDLETON FORT BEND 
 

601 
 

775 
 

1,000 
  

1,290  
  

1,664  
 

2,147 

NFBWA FORT BEND 
 

140,385 
 

238,775 
 

318,353 
  

387,602  
  

447,877  
 

496,345 

CHCRWA HARRIS 
 

29,950 
 

41,550 
 

41,550 
  

41,550  
  

41,550  
 

41,550 

NFBWA HARRIS 
 

6,954 
 

6,824 
 

6,875 
  

7,244  
  

7,469  
 

7,429 

MONTGOMERY MONTGOMERY 
 

1,200 
 

5,000 
 

7,500 
  

10,000  
  

12,500  
 

15,000 

STAGECOACH MONTGOMERY 
 

626 
 

861 
 

1,185 
  

1,630  
  

2,243  
 

3,086 
 
 
TWDB also developed and supplied WUG alternative projections when the SDC data for 2007 
indicated that a WUG population was under-projected by 5 percent or greater.  These alternative 
projections are shown in Table 2-1 at the end of the chapter.   

Using the updated county and WUG projections, each county was evaluated separately to ensure the 
County totals were met.  This was accomplished through applying the following methods.   

For counties with no TWDB-developed WUG alternative projections, i.e. Galveston and Walker, no 
changes were made.  For counties with TWDB-developed WUG alternative projections but with no 
revised County total projections, the difference in population was taken or added to the County-Other 
WUG.  This method was used for the majority of counties: Austin; Leon; Liberty; Madison; Polk; San 
Jacinto; and Waller.   

For Brazoria County, the TWDB-developed WUG alternative projections resulted in a net increase in 
population greater than the increase identified for the county as a whole.  To account for the overage, 
the difference between the 2006 RWP projections and the TWDB-developed WUG alternative 
projections were summed by basin.  The percentage difference between this value and the excess 
was multiplied by each summed basin increase.  The result was subtracted from the County-Other for 
each basin.   

For Montgomery County, the TWDB-developed WUG alternative projections occurred in the Trinity & 
Trinity-San Jacinto Basins.  The remaining population was distributed through the Utility District and 
County-Other WUGs based on the percentage change between the planning decades and the total 
increase of Utility District and County-Other WUGs by decade.  This accounts for growth in both of 
these population centers that were not considered by the 2007 SDC estimates.  This method was 
preferred over the addition of this population to County-Other, which already represented a large 
portion of the county population as a whole.   
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For Chambers County, a similar method to Montgomery County was applied for distributing 
population growth.  However, County-Other in Chambers County was not projected to grow in the 
2006 RWP projections.  Therefore, all additional growth in the county was assumed to occur in utility 
districts as growth in municipalities was already considered in the 2007 SDC estimates. 

For Harris County, excess population, resulting from the net change in WUG populations based on 
the TWDB-alternative projections and growth in the county, was distributed to County-Other in all 
basins. 

The incorporation of the TWDB-alternative projections in Fort Bend County exceeded the overall 
county population growth.  Therefore, the population in County-Other was reduced to account for this 
discrepancy.  

2.2.5 WUG Population and Demand Projections Survey 

Correspondence was sent to all named WUGs detailing the draft population and demand projections 
for the 2011 RWP.  A representative letter is shown in Appendix 2-1.  WUG representatives were 
asked to submit desired projections through an online database along with justification.  Revisions 
had to meet criteria from State discussed in Section 2.2.7.  For WUGs requesting additional 
information, additional guidance was provided on criteria and data requirements.  Sixteen WUGs 
responded with suggested population and water demand projections.  In general, the differences in 
the projections were reconciled with the County-Other projections in order to maintain the County 
totals.  Therefore, agreed upon county totals were maintained wherever possible.  In Fort Bend 
County, requests for increased population exceeded the population in County-Other in the 2010 and 
2020 decades.  To resolve this, the County-Other populations in these decades were retained and 
the overall county populations were increased.   

Changes for individual WUGs are as follows: 

1. Crosby Municipal Utility District (MUD) supplied population projections based on their amended 
Water Conservation Plan, which projected to the year 2050.  Using the previous growth in the 
Water Conservation Plan, the year 2060 projection was determined through extrapolation.  
Crosby MUD has not reached ultimate development and increases in their population projections 
were subtracted from the County-Other for Harris County. 
 

2. Fort Bend County MUD #23 supplied population projections indicating higher growth projections 
and reaching ultimate development by the 2020 planning decade.  In order to supplement the 
higher projections for the decades 2010 through 2040, population was removed from the County-
Other population for Fort Bend County to maintain the County total.  The excess population 
originally projected above the ultimate development level for the 2050 and 2060 decades were 
added back into the County-Other population for Fort Bend County. 
 

3. Fort Bend County MUD #67 provided revised population projections from the previously supplied 
projections.  These increases were taken from the County-Other for Fort Bend County. 
 

4. Fort Bend County MUD #69 supplied population projections increases from the previously 
supplied projections.  These increases were taken from the County-Other for Fort Bend County. 
 

5. Huntsville supplied initial population projections which were significantly higher than the 
projections from the 2006 RWP based on a study performed by a consultant.  The supplied 
projections resulted in a population excess represented in County-Other for Walker County, 
meaning the County total would have to be revised to incorporate the increase.  The RHWPG 
requested that further study be performed to develop these projections at the May 6, 2009 
meeting. 
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Following correspondence with the City of Huntsville, a hybrid projection was developed retaining 
the 2010 and 2020 estimates from the City of Huntsville while the 2030 projection follows the 
same growth pattern as the 2006 RWP projections between 2020 and 2030.  The population is 
held constant through the rest of the planning horizon, as the 2006 RWP projections start to drop 
over this time.  Huntsville’s new population projections were divided accordingly by basin as 
allocated in the 2006 RWP.  The projection provides for near-term growth until the next round of 
planning when the 2010 Census is available.  At the same time, the projections do not require an 
increase to the Walker County control population.   
 

6. Montgomery supplied projections based on a recent demographic study, projected build-out, and 
land use survey.  The increases were taken from the County-Other for Montgomery County. 
 

7. Montgomery County MUD #8 and Montgomery Country MUD #9 supplied joint population 
projections which were lower than the projections supplied to the WUGs.  The excess population 
was added back into County-Other.  

 
8. The NFBWA encompasses 53 utility districts and 1 municipality.  The NFBWA supplied 

projections based on their Groundwater Reduction Plan (GRP).  The municipal WUG, Fulshear, 
was subtracted from the projections to be shown separately.  The remaining population 
projections were divided accordingly by basin, as allocated in the 2006 RWP.   
 

9. Northwest Park MUD provided revised projections demonstrating an increase in population due to 
annexed area in excess of the Year 2000 boundary for their district.  The increases were taken 
from the County-Other for Harris County. 
 

10. Panorama Village supplied population projections lower than the projections from the 2006 RWP 
due to limited acreage, Water Audit Reports, and remaining vacant lots.  The decreases in 
Panorama Village population projections were added into the County-Other for Montgomery 
County. 
 

11. The TWDB-developed alternative projection for Richmond was based on the 2007 SDC estimate 
that projected a much higher rate of growth than was projected in the 2006 RWP.  Richmond 
supplied initial population projections lower than those projected in the 2006 RWP.  After 
reviewing the projections, the RWPG requested that these projections be reconsidered due to this 
discrepancy.  Data from the U.S. Census suggested a 2 percent growth from the year 2001 to the 
year 2007 while the SDC predicted a 4.2 percent growth over the same period.  A projection 
based on the Census-developed growth rate was prepared by Richmond which resulted in a long-
term projection between what was presented in the 2006 RWP and the alternative projection 
provided by TWDB.   
 

12. Riverside Water Supply Corporation supplied population projections based on current population, 
their Water Conservation and Drought Contingency Plan, and growth rate established from 
previous decades.  The increases in population projections occurred in 2010 as well as decades 
2040 through 2060. 
 

13. Shenandoah supplied population projections based on the difference in the TWDB-developed 
alternative population projections and the current population.  The current population was 
determined by using the latest connection count multiplied by the City constant of 3.5 people per 
connection.  This difference was assumed to be a one-time correction and was added to the 
population projections in subsequent decades. 
 

14. Sugar Land supplied population projections based on growth within their city limits, although the 
city has planned annexation of established MUDs within their existing extraterritorial jurisdiction 
within the next year.  These annexed areas have not been included in the projections for the City 
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of Sugar Land, but will be considered later.   
 

15. The West Harris County Regional Water Authority (WHCRWA) encompasses the northwest 
corner of Harris County, with portions in Fort Bend County.  WHCRWA supplied population from 
their latest GRP update.  The populations projections supplied were divided accordingly by 
county as allocated in the 2006 RWP. 

 
These projections were submitted to the RHWPG on May 6, 2009.  The RHWPG approved the 
majority of the population projections, the exceptions being 2 WUGs which were recommended for 
further examination.  The RHWPG again visited the proposed projections for the Cities of Richmond 
and Huntsville at the July 1, 2009 meeting and moved to approve these remaining projections, 
therein. 

2.2.6 Municipal Water Demand Projection Methodology 

Municipal water demand projections were provided by TWDB for all WUGs identified in the population 
projection process.  The components of the water demand projection process are population 
projection and per capita water use with plumbing code savings included.  Sections 2.2.1 through 
2.2.3 discussed the methodology used to determine the population projections for the region.  
Through correspondence, WUGs were asked for input regarding their population projections and per 
capita water use.  Unless the WUGs submitted a per capita water use revision, the TWDB used per 
capita water use values from the 2006 RWP in calculating municipal water demands.  If per capita 
water use revisions were requested by a WUG, the request was sent to TWDB for review and 
approval.  Revised per capita water uses approved by TWDB were then used in place of the 2006 
RWP per capita water demands.  For WUGs requesting a per-capita usage rate change, the WUG-
recommended rates are as follows: 

Huntsville – 160 gpcd 
NFBWA – 210 gpcd 
WHCRWA – 169 gpcd 
 
For more information on TWDB estimates, please reference the 2006 Region H RWP.  TWDB 
guidelines for revisions to municipal water demand projections state that adjustments in per capita 
usage rates can be proposed if more recent data indicates that per capita use has changed.  See 
Section 2.2.7 below.  These projections were adopted by the TWDB and are presented for each 
municipal and non municipal WUG by county, river basin, and decade in Table 2-3 at the end of the 
chapter.    

2.2.7 Steam Electric Power Generation Water Demand Projection 
Methodology 

Steam electric power generation demand estimates were generated in a 2008 study performed by the 
Bureau of Economic Geology (BEG).  These projections were examined by TWDB planning staff prior 
to submission to the RWPG for consideration.  A comparison of steam electric demand projections for 
the 2006 RWP and the 2011 TWDB-provided projections are shown in Figures 2-1 and 2-2.  For the 
second half of the planning horizon the two projections are similar, although the 2006 RWP projection 
tended to be slightly higher overall.  The 2011TWDB-provided projections also include a reduction in 
demands for the 2020 decade.  Due to the slightly more conservative demand estimates and more 
consistent linearly-increasing trend for prior demand projections, the RWPG elected to retain steam 
electric demand projections from the 2006 RWP. 
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2.2.8 Other Water Demand Projection Methodology 

For remaining water demand types including irrigation, livestock, manufacturing, and mining, there 
was not sufficient evidence of change to warrant revisions to water demand projections.  For this 
reason, other water demand values for these categories were retained from the 2006 RWP.  For 
more information on how these water demands were determined, please reference the 2006 RWP.  
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Figure 2-1 
Steam Electric Demand Projection Comparison 
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Figure 2-2 

Steam Electric Demand Projection Comparison by County 
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2.2.9 TWDB Approval of Revised Population and Demand Projections 

Upon adoption of the recommended population and water demand projection by the RHWPG in May 
and July of 2009, these projections were submitted to TWDB for their consideration and approval at 
their November, 2009 meeting.  This concluded the population and water demand projection 
development phase of the 2011 RWP development. 
 
2.2.10 Region H Resolution on Fort Bend County 

Despite the approval of population projections by the RHWPG and, later, the TWDB, the RHWPG 
wished to express an interest in increasing population projections for Fort Bend County.  This concern 
was a direct result of past population projections for Fort Bend County that under-predicted the rapid 
growth experienced in this suburban county (Figure 2-3).  In response, the RHWPG adopted a 
resolution at their November 4, 2009 meeting to express this concern and urge thorough 
consideration of future growth in the next planning round to address needs of developing counties 
such as Fort Bend.  A copy of this resolution can be found in Appendix 2B. 

Figure 2-3 
Comparison of Population Projections for Fort Bend County 
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Additionally, the alternate population projection for Fort Bend County discussed in Section 2.2.3, 
above was also considered for Fort Bend County.  Although this projection represents only a marginal 
increase in population over the approved projection, the result is an increase in population of another 
21,599 people by the year 2060.  The resulting water demand increase under this scenario would be 
another 3,966 acre-feet per year in 2060.  This additional growth is shown in Figure 2-4 and means in 
which to meet these needs are described in Chapter 4. 
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Figure 2-4 
Alternative Population Projections for Fort Bend County 
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2.3 Regional Summary of Population and Water Demand 

Projections 

This section discusses population projections and municipal, irrigation, livestock, manufacturing, 
mining, and steam electric power generation water demands for each of the fifteen counties in Region 
H.  These projections were developed using the general methodology described in Section 2.2.  
Figures 2-5, 2-6, and Table 2-4 at the end of this chapter present a graphical summary of the total 
water demand for Region H by water use category and a summary of Region H’s total revised water 
demand projections by water user category from the 2006 RWP and the 2011 RWP at a county level, 
respectively. 
 
After the revised population and water demand projections were approved by the RWPG and formally 
adopted by the TWDB, the projections were incorporated into the TWDB online database DB12.   
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Figure 2-5 
Water Demand by Decade 
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Figure 2-6 

Comparison of Water Demand Estimates 
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2.3.1 Regional Summary of Projections by Category 

Population 
The revised population projections indicate that Region H’s population will grow from 6,020,078 in the 
year 2010 to 11,346,082 in the year 2060.  When comparing the 2006 plan and 2011 plan population 
estimates for the region, there is roughly a 4 percent population increase between the two plans for 
all the decades between 2010 and 2060.  Table 2-4, located at the end of this chapter, presents the 
population projections by county, river basin, and decade. 
 
Municipal Water Demand 
Revised municipal water demand projections for Region H show an increase in projected demand 
from 1,042,864 AFY in the year 2010 to 1,844,817 AFY in the year 2060.  When comparing the 
municipal water demand estimates for the region in the 2006 RWP versus the 2011 RWP, there is a 6 
percent increase in the year 2010 and a 7 percent increase for the remaining planning decades.  The 
revised projections by county for each municipal WUG are provided in Table 2-5, at the end of this 
chapter, by county and by river basin.   
 
Manufacturing Water Demand 
The proposed manufacturing water demands for all counties in Region H are the projections used in 
2006 RWP.  The proposed manufacturing water demand for Region H is projected to increase from 
722,873 to 950,102 AFY across the 6-decade planning period.  The projections are provided in Table 
2-5 at the end of the chapter as well as in the TWDB Database DB12. 
 
Irrigation Water Demand 
Total irrigation water demand for the region is projected to decrease from 450,175 to 430,930 AFY 
between decades 2010 and 2060.  The proposed change results in a 4 percent decrease over the 6-
decade planning period.  The projections are provided in Table 2-5 at the end of the chapter as well 
as in the TWDB online database DB12.   
 
Steam Electric Power Generation Water Demand 
Region H retained the steam electric power generation water demand projections presented in the 
2006 RWP.  As a result, the 2011 RWP proposed steam electric power generation water demands for 
Region H are 91,231 AFY in 2010 and 217,132 AFY in 2060.  This represents a 138 percent increase 
over the 6-decade planning period.  The projections are provided in Table 2-5 at the end of the 
chapter as well as in the TWDB Database DB12. 
 
Mining Water Demand 
No changes in mining water demand were made from the 2006 Region H RWP  The proposed mining 
water demand by decade for Region H is 56,976 AFY in the year 2010 and 69,457 AFY in 2060.  This 
represents a 22 percent increase across the 6-decade planning period.  The projections are provided 
in Table 2-5 at the end of the chapter as well as in the TWDB Database DB12. 
 
Livestock Water Demand 
Livestock demand projections for the 2006 RWP were retained in this round of planning.  The 
livestock water demand by decade for Region H is 12,228 AFY, which was held constant for all 
decades from 2010 to 2060.  The revised projections are provided in Table 2-5 at the end of the 
chapter as well as in the TWDB Database DB12. 
 
2.3.2 County Summary of Projections 

The revised projections by county for each municipal WUG are provided in Table 2-4 at the end of 
this chapter, by county and by river basin.  Unless otherwise stated, the TWDB default population and 
water demand projection methodologies, as described in Section 2.2.7, were used.  For counties with 
population totals revised since the 2006 RWP, water demands are shown in Figure 2-6 at the end of 



Chapter 2 – Presentation of   
Population and Water Demands  August 2010 

2-18 

the chapter. 
 
Austin  
Municipal population projections for Austin County show population increasing from 27,173 in year 
2010 to 35,958 in year 2060.  This represents a 32 percent increase in projected population over the 
6-decade planning period.  When comparing the 2006 and 2011 RWP municipal water demand 
estimates for Austin County, there is a linear increase of 1 percent starting at 1 percent in municipal 
water demand increase in the 2011 RWP for each planning decade until 2050.  The increase in 
municipal water demand is a result of more accurate baseline population projections and per capita 
water use estimates.  In the 2011 RWP, the irrigation, livestock, manufacturing, and mining demands 
for Austin County remained constant from the 2006 RWP.  Manufacturing demands ranged from 210 
to 313 AFY from 2010 to 2060.   
 
Brazoria 
Municipal population projections for Brazoria County show population increasing from 305,649 in year 
2010 to 538,795 in year 2060.  This represents a 76 percent increase in projected population over the 
6-decade planning period.  When comparing the 2006 and 2011 RWP municipal water demand 
estimates for Brazoria County, there is a steady 1 percent increase in municipal water demands in the 
2011 RWP for each planning decade.  The increase in municipal water demands is a result of more 
accurate baseline population projections and per capita water use estimates.  In the 2011 RWP, the 
irrigation, livestock, manufacturing, and mining demands for Brazoria County remained constant from 
the 2006 RWP.  Mining demands are predicted to increase over the 6-decade planning period.  
Currently, there are no steam electric power generation demands projected in Brazoria County.   
 
Chambers 
Municipal population projections for Chambers County show population increasing from 34,282 in the 
2010 decade to 62,850 in the 2060 planning decade.  This represents an 83 percent increase in 
projected population over the 6-decade planning period.  Municipal water demand estimates for 
Chambers County show demands increasing from 176,883 in the 2010 decade to 198,800 in the 
2060 planning decade.  This represents a 12 percent increase in projected population over the 6-
decade planning period.  In the 2011 RWP, the irrigation, livestock, manufacturing, mining, and 
steam-electric power generation demands for Chambers County remained constant from the 2006 
RWP. 
   
Fort Bend 
Municipal population projections for Fort Bend County show population increasing from 550,121 in 
year 2010 to 1,643,825 in year 2060.  This represents approximately a 199 percent increase in 
projected population over the 6-decade planning period.  Municipal water demands increase from 
109,869 in year 2010 to 300,689 in year 2060.  This represents a 174 percent increase in municipal 
water demands over the 6-decade planning period.  The projections in municipal water demands are 
the result of more accurate baseline population projections and per capita water use estimates.  
Manufacturing demands in Fort Bend County increase by 8 percent over the 6-decade planning 
period.  The overall mining demands increase from 3,010 in year 2010 to 3,196 in year 2060, 
representing a 6 percent increase.  Steam electric power generation demand projections increase by 
99 percent over the 6 decades of planning from 66,026 in year 2010 to 131,527 in year 2060.  In the 
2011 RWP, the irrigation, livestock, manufacturing, mining, and steam-electric power generation 
demands for Fort Bend County remained constant from the 2006 RWP. 
 
Galveston 
Municipal population projections for Galveston County show population increasing from 268,714 in 
year 2010 to 302,774 in year 2060.  This represents a 13 percent increase in projected population 
over the 6-decade planning period.  Municipal water demands increase from 103,061 in year 2010 to 
121,863 in year 2060.  This represents an 18 percent increase in municipal water demands over the 
6-decade planning period.  The change in municipal water demand is a result of more accurate 
baseline population projections and per capita water use estimates.  Manufacturing demands in 
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Galveston County are expected to increase by 35 percent over the 6-decade planning period.  
Projected mining and steam electric power generation demands also increase over the 60 year 
planning period, 16 and 54 percent, respectively.  In the 2011 RWP, the irrigation, livestock, 
manufacturing, mining, and steam-electric power generation demands for Galveston County 
remained constant from the 2006 RWP. 
 
Harris 
Municipal population projections for Harris County show population increasing from 4,078,231 in the 
2010 decade to 6,833,751 in the 2060 planning decade.  This represents a 68 percent increase in 
projected population over the 6-decade planning period.  When comparing the 2006 and 2011 RWP 
municipal water demand estimates for Harris County, there is a 3 percent municipal water demand 
increase for the 2010 through 2030 decades and a 2 percent increase for the 2040 through 2060 
decades.  The change in the baseline municipal water demand is a result of more accurate baseline 
population projections and per capita water use estimates.  Livestock and irrigation demand 
projections remain a constant water demand at 1,133 and 15,300 AFY, respectively.  While 
manufacturing, mining, and steam electric power generation demands are expected to increase by 
21, 499, and 41 percent, respectively, over the 6-decade planning period.  In the 2011 RWP, the 
irrigation, livestock, manufacturing, mining, and steam-electric power generation demands for Harris 
County remained constant from the 2006 RWP. 
 
Leon 
Municipal population projections for Leon County show population increasing from 18,231 in year 
2010 to 23,028 in year 2060.  This represents a 26 percent increase in projected population over the 
6 decades.  Municipal water demand estimates for Leon County show demands increasing from 
6,592 in the 2010 decade to 7,347 in the 2060 planning decade.  This represents an 11 percent 
increase in projected population over the 6 decades.  Manufacturing demand projections are 
expected to increase by 84 percent over the 60 year planning period for Leon County.  Mining 
demands are predicted to decrease by 10 percent over the 60 year planning period.  In the 2011 
RWP, the irrigation, livestock, manufacturing, and mining demands for Leon County remained 
constant from the 2006 RWP.  There is not a steam electric power generation demand in Leon 
County. 
 
Liberty 
Municipal population projections for Liberty County show population increasing from 81,930 in year 
2010 to 147,845 in year 2060.  This represents an 80 percent increase in projected population over 
the 6 decade planning period.  When comparing the 2006 and 2011 RWP municipal water demand 
estimates for Liberty County, there is a 1 percent municipal water demand increase in the 2011 RWP 
for the 2030 through 2060 planning decades.  The increase in municipal water demand is a result of 
more accurate baseline population projections and per capita water use estimates.  Manufacturing 
demand projections show an 87 percent increase over the 60 year planning period.  Mining demand 
projections show a 1 percent increase over the 60 year planning period.  In the 2011 RWP, steam-
electric power generation demand projections show a 177 percent increase over the 60 year planning 
period.  In the 2011 RWP, the irrigation, livestock, manufacturing, mining, and steam-electric power 
generation demands for Liberty County remained constant from the 2006 RWP.   
 
Madison 
Municipal population projections for Madison County show population increasing from 13,905 in year 
2010 to 17,560 in year 2060.  This represents a 26 percent increase in projected population over the 
6 decade planning period.  When comparing the 2006 and 2011 RWP municipal water demand 
estimates for Madison County, there is a 15 percent municipal water demand increase over the 6 
planning decades.  The increase in municipal water demand is a result of more accurate baseline 
population projections and per capita water use estimates.  Manufacturing water demand projections 
estimate a 53 percent increase over the 6 decade planning period, and there is no steam electric 
power generation demand projected in the county.  In the 2011 RWP, the irrigation, livestock, 
manufacturing, and mining demands for Madison County remained constant from the 2006 RWP.   
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Montgomery 
Municipal population projections for Montgomery County show population increasing from 453,369 in 
year 2010 to 1,444,999 in year 2060.  This represents a 219 percent increase in projected population 
over the 6 decade planning period.  Municipal water demand estimates show a steady 8 percent 
increase for the 2010 and 2020 planning decades and a 9 percent increase for the 2030 through 
2060 planning decades.  The increase in municipal water demand is a result of more accurate 
baseline population projections and per capita water use estimates.  Livestock and irrigation demand 
projections in the 2011 RWP remain the same as in the 2006 RWP.  Mining demand projections show 
an increase of 19 percent, manufacturing demand is projected to increase 66 percent, and the steam 
electric power generation demand is projected to increase 227 percent in the 60 year planning period 
covered in the 2011 RWP.   
 
Polk 
Municipal population projections for Polk County show population increasing from 37,650 in year 
2010 to 54,380 in year 2060.  This represents a 44 percent increase in projected population over the 
6 decade planning period.  When comparing the 2006 and 2011 RWP municipal water demand 
estimates for Polk County, there is a municipal water demand increase ranging between 4 and 14 
percent in the 2011 RWP, depending on the planning decade.  The increase in municipal water 
demand is a result of more accurate baseline population projections and per capita water use 
estimates.  There are no demands shown for manufacturing, irrigation, and steam electric power 
generation in Polk County.  Livestock demands remain consistent with the projections in the 2006 
RWP.  Mining demands increase 21 percent over the 6-decade planning period. 
 
San Jacinto 
Municipal population projections for San Jacinto County show population increasing from 27,443 in 
year 2010 to 41,299 in year 2060.  This represents a 50 percent increase in projected population over 
the 6 decade planning period.  When comparing the 2006 and 2011 RWP municipal water demand 
estimates for San Jacinto County, there is a municipal water demand increase ranging between 14 
and 21 percent in the 2011 RWP, depending on the planning decade.  The increase in municipal 
water demand is a result of more accurate baseline population projections and per capita water use 
estimates.  Manufacturing demand projections increase by 42 percent while mining demand 
projections show a 13 percent decrease across the 6-decade planning period.  Currently, no steam 
electric power generation demands are projected for San Jacinto County.  In the 2011 RWP, the 
irrigation, livestock, manufacturing, and mining demands for San Jacinto County remained constant 
from the 2006 RWP. 
 
Trinity 
Municipal population projections for Trinity County show population increasing from 11,571 in year 
2010 to 11,673 in year 2060.  This represents a 1 percent increase in projected population over the 6 
decade planning period.  When comparing the 2006 and 2011 RWP municipal water demand 
estimates for Trinity County, there is a 5 percent municipal water demand decrease across the 6-
decade planning period.  The decrease in municipal water demand is a result of more accurate 
baseline population projections and per capita water use estimates.  Currently, there are no projected 
manufacturing and steam electric power generation demands in the Trinity County.  Irrigation, 
livestock, and mining demands remain consistent with the projections in the 2006 RWP.   
 
Walker 
Municipal population projections for Walker County show population increasing from 70,672 in year 
2010 to 80,737 in year 2060.  This represents a 14 percent increase in projected population over the 
6 decade planning period.  When comparing the 2006 and 2011 RWP municipal water demand 
estimates for Walker County, there is a 6 percent municipal water demand increase in the 2011 RWP.  
The increase in municipal water demand is a result of more accurate baseline population projections 
and per capita water use estimates.  Manufacturing water demand estimates show an increase by 72 
percent from 3,208 AFY in year 2010 to 5,517 AFY in year 2060.  In the 2011 RWP, the irrigation, 
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livestock, manufacturing, and mining demands for Walker County remained consistent with the 2006 
RWP.   
 
Waller 
Municipal population projections for Waller County show population increasing from 41,137 in the 
2010 decade to 106,608 in the 2060 planning decade.  This represents a 159 percent increase in 
projected population over the 6 decades.  When comparing the 2006 and 2011 RWP municipal water 
demand estimates for Waller County, there is a steady municipal water demand increase in the 2011 
RWP, ranging from 1 to 8 percent across the planning decades.  The increase in municipal water 
demand is a result of more accurate baseline population projections and per capita water use 
estimates.  Irrigation, livestock, and mining demands are projected to remain constant at 22,978 AFY, 
632 AFY, and 13 AFY, respectively.  Manufacturing demand projections are projected to steadily 
increase from 89 AFY in the 2010 decade to 144 AFY in the 2060 decade, approximately a 62 
percent increase.  Currently, there are no projected steam electric power generation demands in 
Waller County.  In the 2011 RWP, the irrigation, livestock, manufacturing, and mining demands for 
Waller County remained consistent with the 2006 RWP.   
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Table 2-3 
TWDB Alternative Population  

County Name City Name Version 2010 2020 2030 2040 2050 2060 
LIBERTY AMES 2006 SWP 1,140 1,207 1,271 1,334 1,403 1,480 
LIBERTY AMES TWDB Rev 1,338 1,623 1,897 2,165 2,459 2,789 
BRAZORIA ANGLETON 2006 SWP 18,951 19,805 20,623 21,377 22,176 23,010 
BRAZORIA ANGLETON TWDB Rev 19,999 20,900 21,763 22,559 23,402 24,282 
CHAMBERS BAYTOWN 2006 SWP 3,541 3,972 4,373 4,720 5,072 5,433 
CHAMBERS BAYTOWN TWDB Rev 3,754 4,211 4,636 5,004 5,377 5,760 
HARRIS BAYTOWN 2006 SWP 65,231 67,134 69,007 70,861 72,703 74,538 
HARRIS BAYTOWN TWDB Rev 69,151 71,168 73,154 75,119 77,072 79,017 
AUSTIN BELLVILLE 2006 SWP 4,191 4,567 4,830 4,986 5,061 5,164 
AUSTIN BELLVILLE TWDB Rev 5,213 6,560 7,499 8,057 8,325 8,692 
BRAZORIA BRAZORIA 2006 SWP 2,845 2,906 2,964 3,017 3,074 3,133 
BRAZORIA BRAZORIA TWDB Rev 3,061 3,127 3,189 3,246 3,307 3,370 
WALLER BROOKSHIRE 2006 SWP 3,930 4,499 5,133 5,838 6,678 7,642 
WALLER BROOKSHIRE TWDB Rev 4,616 5,997 7,535 9,246 11,284 13,624 
MONTGOMERY CONROE 2006 SWP 49,602 57,413 72,685 90,440 113,860 141,060 
MONTGOMERY CONROE TWDB Rev 59,845 78,924 102,013 127,459 161,024 200,007 
LIBERTY DAYTON 2006 SWP 6,160 6,656 7,132 7,598 8,109 8,682 
LIBERTY DAYTON TWDB Rev 7,491 9,454 11,336 13,180 15,201 17,467 
FORT BEND FULSHEAR 2006 SWP 883 1,056 1,268 1,486 1,772 2,098 
FORT BEND FULSHEAR TWDB Rev 1,098 1,401 1,772 2,154 2,654 3,226 
WALLER HEMPSTEAD 2006 SWP 5,724 6,947 8,309 9,825 11,630 13,703 
WALLER HEMPSTEAD TWDB Rev 7,389 10,585 14,143 18,102 22,817 28,232 
FORT BEND KATY 2006 SWP 1,078 1,274 1,514 1,761 2,084 2,453 
FORT BEND KATY TWDB Rev 1,548 2,072 2,712 3,370 4,233 5,220 
HARRIS KATY 2006 SWP 13,372 16,576 19,727 22,846 25,946 29,034 
HARRIS KATY TWDB Rev 17,294 21,438 25,513 29,547 33,556 37,550 
WALLER KATY 2006 SWP 804 804 804 804 804 804 
WALLER KATY TWDB Rev 1,462 2,241 3,109 4,074 5,224 6,544 
HARRIS LEAGUE CITY 2006 SWP 143 147 151 155 159 163 
HARRIS LEAGUE CITY TWDB Rev 180 185 190 195 200 205 
POLK LIVINGSTON 2006 SWP 5,609 5,784 5,922 6,029 6,144 6,254 
POLK LIVINGSTON TWDB Rev 6,740 8,025 9,061 9,829 10,539 11,232 
MONTGOMERY MAGNOLIA 2006 SWP 1,350 1,496 1,782 2,114 2,552 3,061 
MONTGOMERY MAGNOLIA TWDB Rev 2,151 3,012 4,054 5,203 6,718 8,478 
BRAZORIA MANVEL 2006 SWP 3,046 3,046 3,046 3,046 3,046 3,046 
BRAZORIA MANVEL TWDB Rev 4,510 4,510 4,510 4,510 4,510 4,510 
FORT BEND MEADOWS 2006 SWP 4,912 4,912 4,912 4,912 4,912 4,912 
FORT BEND MEADOWS TWDB Rev 6,961 6,961 6,961 6,961 6,961 6,961 
FORT BEND NEEDVILLE 2006 SWP 3,040 3,486 4,032 4,593 5,329 6,171 
FORT BEND NEEDVILLE TWDB Rev 3,875 4,881 6,111 7,375 9,033 10,928 
LEON NORMANGEE 2006 SWP 714 753 777 778 775 778 
LEON NORMANGEE TWDB Rev 768 862 918 921 916 923 
MADISON NORMANGEE 2006 SWP 44 44 44 44 44 44 
MADISON NORMANGEE TWDB Rev 50 56 61 65 69 72 

CHAMBERS 
OLD RIVER-
WINFREE 2006 SWP 1,482 1,613 1,735 1,841 1,948 2,058 
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Table 2-3 (Continued) 
TWDB Alternative Population 

County Name City Name Version 2010 2020 2030 2040 2050 2060 

CHAMBERS 
OLD RIVER-
WINFREE TWDB Rev 1,585 1,755 1,913 2,050 2,189 2,331 

POLK ONALASKA 2006 SWP 1,363 1,552 1,701 1,817 1,941 2,059 
POLK ONALASKA TWDB Rev 1,562 1,944 2,252 2,480 2,691 2,897 
BRAZORIA PEARLAND 2006 SWP 63,685 80,689 96,167 110,461 125,585 141,358 
BRAZORIA PEARLAND TWDB Rev 82,803 104,912 125,037 143,622 163,286 183,794 
HARRIS PEARLAND 2006 SWP 2,364 2,773 3,175 3,573 3,968 4,362 
HARRIS PEARLAND TWDB Rev 3,074 3,606 4,129 4,647 5,161 5,673 
FORT BEND PLEAK 2006 SWP 1,158 1,377 1,645 1,920 2,281 2,694 
FORT BEND PLEAK TWDB Rev 1,250 1,490 1,784 2,086 2,482 2,935 
FORT BEND RICHMOND 2006 SWP 12,173 13,305 14,689 16,112 17,978 20,110 
FORT BEND RICHMOND TWDB Rev 15,891 19,713 24,386 29,191 35,492 42,692 
BRAZORIA RICHWOOD 2006 SWP 3,244 3,486 3,717 3,930 4,156 4,392 
BRAZORIA RICHWOOD TWDB Rev 3,534 3,798 4,050 4,282 4,528 4,785 

MONTGOMERY 
ROMAN 
FOREST 2006 SWP 1,623 1,833 2,244 2,722 3,353 4,085 

MONTGOMERY 
ROMAN 
FOREST TWDB Rev 4,372 6,934 10,035 13,452 17,959 23,194 

FORT BEND ROSENBERG 2006 SWP 28,100 32,305 37,446 42,732 49,665 57,587 
FORT BEND ROSENBERG TWDB Rev 37,420 48,048 61,043 74,405 91,929 111,953 
AUSTIN SEALY 2006 SWP 5,922 6,562 7,008 7,273 7,400 7,574 
AUSTIN SEALY TWDB Rev 7,902 10,421 12,178 13,222 13,723 14,410 
MONTGOMERY SHENANDOAH 2006 SWP 1,503 1,503 1,503 1,503 1,503 1,503 
MONTGOMERY SHENANDOAH TWDB Rev 2,561 3,437 4,497 5,666 7,208 8,998 
SAN JACINTO SHEPHERD 2006 SWP 2,221 2,409 2,560 2,654 2,708 2,733 
SAN JACINTO SHEPHERD TWDB Rev 2,604 3,168 3,619 3,900 4,063 4,137 
FORT BEND SIMONTON 2006 SWP 719 720 721 722 724 726 
FORT BEND SIMONTON TWDB Rev 953 1,140 1,369 1,604 1,912 2,264 
FORT BEND SUGAR LAND 2006 SWP 72,500 72,500 72,500 72,500 72,500 72,500 
FORT BEND SUGAR LAND TWDB Rev 89,427 89,427 89,427 89,427 89,427 89,427 

HARRIS 
TAYLOR LAKE 
VILLAGE 2006 SWP 4,004 4,004 4,004 4,004 4,004 4,004 

HARRIS 
TAYLOR LAKE 
VILLAGE TWDB Rev 5,472 5,472 5,472 5,472 5,472 5,472 

BRAZORIA 
WEST 
COLUMBIA 2006 SWP 4,158 4,057 3,960 3,871 3,777 3,678 

BRAZORIA 
WEST 
COLUMBIA TWDB Rev 4,404 4,297 4,194 4,100 4,000 3,895 

MONTGOMERY WOODBRANCH 2006 SWP 1,305 1,305 1,305 1,305 1,305 1,305 
MONTGOMERY WOODBRANCH TWDB Rev 1,567 1,784 2,047 2,336 2,718 3,161 
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Table 2-6 
Year 2010 Water Demand by Wholesale Water Provider of All Water Use Categories 

 

Wholesale Water Provider 

Total 
Amount 

(acre-feet) 
BAYTOWN AREA WATER AUTHORITY 17,535 
BRAZOS RIVER AUTHORITY 155,030 
BRAZOSPORT WATER AUTHORITY 8,743 
CENTRAL HARRIS COUNTY REGIONAL WATER 
AUTHORITY 2,375 
CHAMBERS-LIBERTY COUNTIES NAVIGATION DISTRICT 44,778 
CITY OF GALVESTON 16,790 
CITY OF HOUSTON 586,014 
CITY OF HUNTSVILLE 22,403 
CITY OF PASADENA 31,942 
CITIES O RICHMOND AND ROSENBERG  
CITY OF SUGAR LAND  
CLEAR LAKE AREA WATER AUTHORITY 26,876 
DOW CHEMICAL CO.  
FORT BEND COUNTY WCID 1 1,000 
FORT BEND COUNTY WCID 2 8,155 
GALVESTON COUNTY WCID 1 2,241 
GULF COAST WATER AUTHORITY 235,400 
LA PORTE AREA WATER AUTHORITY 9,750 
LOWER NECHES VALLEY AUTHORITY 60,727 
MISSOURI CITY  
NORTH CHANNEL WATER AUTHORITY 6,682 
NORTH FORT BEND WATER AUTHORITY 21,841 
NORTH HARRIS COUNTY REGIONAL WATER AUTHORITY 34,714 
NRG 20,500 
SAN JACINTO RIVER AUTHORITY 91,296 
TRINITY RIVER AUTHORITY 89,208 
WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 20,437 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 
Austin County* 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 3,918 4,258 4,494 4,590 4,639 4,756 
2011 4,123 4,658 5,027 5,191 5,278 5,446 

Difference -205 -400 -533 -601 -639 -690 
% Change -5% -9% -12% -13% -14% -15% 

Livestock 
2006 1,615 1,615 1,615 1,615 1,615 1,615 
2011 1,615 1,615 1,615 1,615 1,615 1,615 

Difference 0 0 0 0 0 0 
% Change 0% 0% 0% 0% 0% 0% 

Irrigation 
2006 10,617 10,617 10,617 10,617 10,617 10,617 
2011 10,617 10,617 10,617 10,617 10,617 10,617 

Difference 0 0 0 0 0 0 
% Change 0% 0% 0% 0% 0% 0% 

Manufacturing 
2006 210 233 253 272 288 313 
2011 210 233 253 272 288 313 

Difference 0 0 0 0 0 0 
% Change 0% 0% 0% 0% 0% 0% 

Mining 
2006 51 56 59 62 65 67 
2011 51 56 59 62 65 67 

Difference 0 0 0 0 0 0 
% Change 0% 0% 0% 0% 0% 0% 

Steam-Electric Power Generation 
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0% 0% 0% 0% 0% 0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Brazoria County* (Continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 44,685 50,822 56,754 62,022 68,202 74,967 
2011 47,184 53,523 59,656 65,134 71,567 78,598 

Difference 2,499 2,701 2,902 3,112 3,365 3,631 
% Change 5.6% 5.3% 5.1% 5.0% 4.9% 4.8% 

Livestock 
2006 1,614 1,614 1,614 1,614 1,614 1,614 
2011 1,614 1,614 1,614 1,614 1,614 1,614 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 135,033 123,115 118,544 115,788 115,788 115,788 
2011 135,033 123,115 118,544 115,788 115,788 115,788 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 260,239 286,554 309,841 333,348 354,093 379,241 
2011 260,239 286,554 309,841 333,348 354,093 379,241 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 4,104 4,502 4,737 4,969 5,201 5,419 
2011 4,104 4,502 4,737 4,969 5,201 5,419 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Chambers County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 4,625 5,438 6,180 6,824 7,506 8,249 
2011 4,985 5,854 6,648 7,338 8,067 8,863 

Difference 360 416 468 514 561 614 
% Change -7.8% -7.6% -7.6% -7.5% -7.5% -7.4% 

Livestock 
2006 462 462 462 462 462 462 
2011 462 462 462 462 462 462 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 117,777 117,777 117,777 117,777 117,777 117,777 
2011 117,777 117,777 117,777 117,777 117,777 117,777 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 11,802 12,959 13,987 15,011 15,932 17,122 
2011 11,802 12,959 13,987 15,011 15,932 17,122 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 37,422 40,532 42,427 44,286 46,130 47,742 
2011 37,422 40,532 42,427 44,286 46,130 47,742 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 4,435 3,536 4,134 4,863 5,751 6,834 
2011 4,435 3,536 4,134 4,863 5,751 6,834 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Fort Bend County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 89,579 111,680 138,770 165,904 202,470 245,404 
2011 109,869 143,023 174,552 208,691 251,533 300,689 

Difference 20,290 31,343 35,782 42,787 49,063 55,285
% Change 22.7% 28.1% 25.8% 25.8% 24.2% 22.5%

Livestock 
2006 1,171 1,171 1,171 1,171 1,171 1,171 
2011 1,171 1,171 1,171 1,171 1,171 1,171 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 53,455 53,455 53,455 53,455 53,455 53,455 
2011 53,455 53,455 53,455 53,455 53,455 53,455 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 6,863 7,199 7,468 7,685 7,829 7,410 
2011 6,863 7,199 7,468 7,685 7,829 7,410 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 3,010 3,070 3,105 3,138 3,169 3,196 
2011 3,010 3,070 3,105 3,138 3,169 3,196 

Difference 0 0 0 0 0 0 

% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 66,026 68,046 79,553 93,582 110,682 131,527 
2011 66,026 68,046 79,553 93,582 110,682 131,527 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Galveston County (continued)* 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 46,090 47,390 47,818 47,487 47,393 47,641 
2011 46,090 47,390 47,818 47,487 47,393 47,641 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Livestock 
2006 325 325 325 325 325 325 
2011 325 325 325 325 325 325 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 10,342 10,342 10,342 10,342 10,342 10,342 
2011 10,342 10,342 10,342 10,342 10,342 10,342 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 41,005 44,330 47,046 49,692 51,967 55,491 
2011 41,005 44,330 47,046 49,692 51,967 55,491 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 265 279 286 293 300 307 
2011 265 279 286 293 300 307 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 5,034 4,013 4,692 5,519 6,528 7,757 
2011 5,034 4,013 4,692 5,519 6,528 7,757 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Harris County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 677,684 756,765 834,747 915,339 999,189 1,089,188 
2011 709,300 789,397 868,320 948,412 1,030,899 1,119,593

Difference 31,616 32,632 33,573 33,073 31,710 30,405
% Change 4.7% 4.3% 4.0% 3.6% 3.2% 2.8% 

Livestock 
2006 1,133 1,133 1,133 1,133 1,133 1,133 
2011 1,133 1,133 1,133 1,133 1,133 1,133 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 15,300 15,300 15,300 15,300 15,300 15,300 
2011 15,300 15,300 15,300 15,300 15,300 15,300 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 395,997 424,761 449,218 470,881 487,094 478,957 
2011 395,997 424,761 449,218 470,881 487,094 478,957 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 1,282 1,434 1,529 1,624 1,720 1,805 
2011 1,282 1,434 1,529 1,624 1,720 1,805 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 7,728 23,962 28,015 32,955 38,977 46,317 
2011 7,728 23,962 28,015 32,955 38,977 46,317 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Leon County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 2,122 2,364 2,475 2,441 2,400 2,422 
2011 2,128 2,376 2,489 2,456 2,414 2,437 

Difference 6 12 14 15 14 15 
% Change 0% 1% 1% 1% 1% 1% 

Livestock 
2006 1,691 1,691 1,691 1,691 1,691 1,691 
2011 1,691 1,691 1,691 1,691 1,691 1,691 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 542 542 542 542 542 542 
2011 542 542 542 542 542 542 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 714 842 967 1,093 1,207 1,313 
2011 714 842 967 1,093 1,207 1,313 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 1,517 1,464 1,435 1,409 1,384 1,364 
2011 1,517 1,464 1,435 1,409 1,384 1,364 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Liberty County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 10,283 11,370 12,401 13,455 14,670 16,176 
2011 10,470 11,759 12,980 14,211 15,629 17,362 

Difference 187 389 579 756 959 1,186 
% Change 1.8% 3.4% 4.7% 5.6% 6.5% 7.3% 

Livestock 
2006 757 757 757 757 757 757 
2011 757 757 757 757 757 757 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 82,901 82,901 82,901 82,901 82,901 82,901 
2011 82,901 82,901 82,901 82,901 82,901 82,901 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 393 465 537 611 678 736 
2011 393 465 537 611 678 736 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 8,730 8,753 8,766 8,778 8,790 8,800 
2011 8,730 8,753 8,766 8,778 8,790 8,800 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 2,962 4,240 4,957 5,831 6,896 8,195 
2011 2,962 4,240 4,957 5,831 6,896 8,195 

Difference 0 0 0 0 0 0 

% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Madison County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 1,792 1,864 1,918 1,952 2,007 2,072 
2011 1,793 1,867 1,921 1,954 2,010 2,075 

Difference 1 3 3 2 3 3 
% Change 0.1% 0.2% 0.2% 0.1% 0.1% 0.1% 

Livestock 
2006 750 750 750 750 750 750 
2011 750 750 750 750 750 750 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 19 19 19 19 19 19 
2011 19 19 19 19 19 19 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 260 289 316 343 367 398 
2011 260 289 316 343 367 398 

Difference 0 0 0 0 0 0 

% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Mining 

2006 24 24 24 24 24 24 
2011 24 24 24 24 24 24 

Difference 0 0 0 0 0 0 

% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Steam-Electric Power Generation 

2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 

% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Montgomery County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 68,638 90,346 111,441 133,994 164,466 200,243 
2011 74,871 98,947 122,197 146,984 180,292 219,432 

Difference 6,233 8,601 10,756 12,990 15,826 19,189 
% Change 9.1% 9.5% 9.7% 9.7% 9.6% 9.6% 

Livestock 
2006 510 510 510 510 510 510 
2011 510 510 510 510 510 510 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 66 66 66 66 66 66 
2011 66 66 66 66 66 66 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 2,045 2,332 2,608 2,883 3,126 3,392 
2011 2,045 2,332 2,608 2,883 3,126 3,392 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 480 509 526 543 559 573 
2011 480 509 526 543 559 573 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 5,046 8,537 9,981 11,741 13,886 16,502 
2011 5,046 8,537 9,981 11,741 13,886 16,502 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Polk County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 4,859 5,230 5,486 5,662 5,913 6,205 
2011 5,062 5,632 6,046 6,335 6,693 7,088 

Difference 203 402 560 673 780 883 
% Change 4.2% 7.7% 10.2% 11.9% 13.2% 14.2% 

Livestock 
2006 134 134 134 134 134 134 
2011 134 134 134 134 134 134 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 29 31 32 33 34 35 
2011 29 31 32 33 34 35 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

San Jacinto County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 3,161 3,622 3,972 4,158 4,262 4,329 
2011 3,153 3,616 3,964 4,120 4,207 4,251 

Difference ‐8 ‐6 ‐8 ‐38 ‐55 ‐78 
% Change ‐0.3% ‐0.2% ‐0.2% ‐0.9% ‐1.3% ‐1.8% 

Livestock 
2006 284 284 284 284 284 284 
2011 284 284 284 284 284 284 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 667 667 667 667 667 667 
2011 667 667 667 667 667 667 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 48 52 56 60 63 68 
2011 48 52 56 60 63 68 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 30 29 28 27 26 26 
2011 30 29 28 27 26 26 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation    
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Trinity County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 1,203 1,260 1,255 1,206 1,145 1,102 
2011 1,203 1,260 1,255 1,206 1,145 1,102 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Livestock 
2006 211 211 211 211 211 211 
2011 211 211 211 211 211 211 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 467 467 467 467 467 467 
2011 467 467 467 467 467 467 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 6 6 6 6 6 6 
2011 6 6 6 6 6 6 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Walker County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 16,512 17,941 18,516 18,146 18,097 18,097 
2011 16,920 16,607 17,244 16,240 16,042 15,786 

Difference 408 -1,334 -1,272 -1,906 -2,055 -2,311 
% Change 2.5% -7.4% -6.9% -10.5% -11.4% -12.8% 

Livestock 
2006 632 632 632 632 632 632 
2011 632 632 632 632 632 632 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Irrigation 
2006 11 11 11 11 11 11 
2011 11 11 11 11 11 11 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Manufacturing 
2006 3,208 3,718 4,188 4,666 5,083 5,517 
2011 3,208 3,718 4,188 4,666 5,083 5,517 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Mining 
2006 13 13 13 13 13 13 
2011 13 13 13 13 13 13 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Steam-Electric Power Generation 
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

*All values are presented in acre-feet per year 
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Table 2-7 
Comparison Between 2006 RWP and 2011 RWP 

Water Demands*(in acre-feet per year) by WUG Category 

Waller County*(continued) 

RWP 
Planning Decade 

2010 2020 2030 2040 2050 2060 
Municipal 

2006 5,393 6,310 7,380 8,530 10,016 11,757 
2011 5,713 7,003 8,469 10,084 12,093 14,454 

Difference 320 693 1,089 1,554 2,077 2,697 
% Change -6% -11% -15% -18% -21% -23% 

Livestock 
2006 939 939 939 939 939 939 
2011 939 939 939 939 939 939 

Difference 0 0 0 0 0 0 
% Change 0% 0% 0% 0% 0% 0% 

Irrigation 
2006 22,978 22,978 22,978 22,978 22,978 22,978 
2011 22,978 22,978 22,978 22,978 22,978 22,978 

Difference 0 0 0 0 0 0 
% Change 0% 0% 0% 0% 0% 0% 

Manufacturing 
2006 89 101 112 123 133 144 
2011 89 101 112 123 133 144 

Difference 0 0 0 0 0 0 
% Change 0% 0% 0% 0% 0% 0% 

Mining 
2006 80 80 80 80 80 80 
2011 80 80 80 80 80 80 

Difference 0 0 0 0 0 0 
% Change 0% 0% 0% 0% 0% 0% 

Steam-Electric Power Generation 
2006 0 0 0 0 0 0 
2011 0 0 0 0 0 0 

Difference 0 0 0 0 0 0 
% Change 0% 0% 0% 0% 0% 0% 

*All values are presented in acre-feet per year
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AECOM Water 

AECOM 
5757 Woodway Suite 101 West, Houston, TX 77057  
T 713.780.4100 F 713.780.0838 www.aecom.com 

April 1, 2009 
 
 
City of Alvin 
216 West Sealy 
Alvin, TX 77511 
 
Subject:   Region H Water Planning Group Projected Population and Water Demand for 2011     

Regional Water Plan 
  
Dear Water User Group Representative: 
 
We are writing this letter on behalf of the Region H Water Planning Group.  AECOM is the lead consultant 
for the Region H Planning Group that is currently engaged in the process of preparing the 2011 Regional 
Water Plan (RWP) for the region.  This plan is submitted to the Texas Water Development Board (TWDB) 
and will be used to compile the 2012 State Water Plan (SWP). 
 
The consultant team is currently working on allocating water supplies and demands for Water User Groups 
(WUGs) in our region to determine projected future water shortages for each WUG.  A WUG consists of a 
demand center to which water resources can be allocated.  Municipal WUGs are associated with 
populations, and the projections of these populations are used to estimate future water demands. 
 
The development of demand projections is a crucial first step for the planning process.  These demands are 
compared to available water supplies to generate an overview of expected shortages for the future.  Once 
these shortages are identified, strategies are assigned to meet future needs.   The water management 
strategies from the RWP will eventually be written into the SWP.  This is important to WUGs because 
proposed water projects must be consistent with the SWP to be eligible for State funding. 
 
In the 2006 RWP, population and demand projections were provided by the TWDB and based on a cohort-
component methodology incorporating Year 2000 Census data.  Because no revised Census data is 
available in time for development of the 2011 RWP, the consultant team has prepared population 
projections based on a number of sources including information from the Texas State Data Center (SDC).  
When there was no evidence to indicate otherwise, WUGs were assigned the same population and demand 
projections used in the development of the 2006 RWP. 
 
The Region H Planning Group has requested that information regarding revised projections for the 2011 
RWP be provided to each WUG so that corrections may be made as necessary.  The table below shows the 
current water demands (acre-ft/year) and projected populations for your WUG for the next 50 years: 
 

2011 RWP Projections 2010 2020 2030 2040 2050 2060 

WUG Projected Population:  23231  25123  26935  28605  30375  32223
WUG Projected Water Demand:   3123  3293  3440  3557  3743  3970 

 
Please note that the above projected populations and water demands have been informally reviewed by the 
TWDB planning staff and have been deemed to be reasonable estimates of future needs. 
 
We request a response to the projections shown above.  We have established a secure website for your 
input and have provided a secure password to access the site and submit your response.  Please login by 
clicking the link found at the web address given below and entering your unique login ID.   
 
Website:    www.regionHwater.org 
Login ID:   XXXX 
 



 
 
 
April 1, 2009 
Page 2 

We are asking that you review the population and demand projections for your WUG and determine if 
either: 

1. The numbers represent reasonable projections and require no revision, or 
2. You would like to revise your projections and can provide information to backup your request, such 

as a planning level study of your water system. 
 
Note that some WUGs are split by either county or river basin boundaries and there may be multiple entries 
related to your WUG.  These detailed projections are available from the website. 
 
Please also note that the TWDB has requirements for accepting revisions to the sub-county (i.e., cities, 
utilities or rural areas) population projections.  Justifiable reasons for changes to these populations include:  
 

 population estimates of the Texas State Data Center, or other credible sources, are 
greater than projected populations used in the 2007 state water plan for the year 2010;  

 
 population growth rates for a sub-county area as tabulated by the Texas SDC over the 

most recent five years is substantially greater than growth rates reported by the U.S. 
Census Bureau between 1990 and 2000;  

 
 cities have annexed additional land since the 2000 Census; or  

 
 water utilities have expanded their service areas since last updated by the Texas 

Commission on Environmental Quality.  
 
Municipal water demands may be adjusted for WUGs with revised population projections. Similarly, if 
acceptable data sources indicate that a measured gallons per capita per day from years prior to 2000 is 
more representative of drought of record conditions, the TWDB will consider formal requests for revisions.  
 
You may also contact me directly regarding your request.  In order to meet the accelerated timeline of this 
planning round, we would like to receive all responses (either by web or direct contact through me) by  
April 15, 2009.  Information received by this date will be incorporated into projections that will be reviewed 
and considered for approval by the Region H Water Planning Group at their scheduled May 6, 2009 
meeting.  WUGs are highly encouraged to submit recommended changes (if needed) by April 15th to 
guarantee consideration for adoption at the May 6th meeting.   
 
The consultant team is working with the WUGs in the region to ensure that the 2011 Regional Water Plan 
accurately reflects the current and future water supply plans for the WUGs in order to reduce the need for 
plan amendments and to ease the process for obtaining funding for vital infrastructure improvements.  
Therefore, your input in this matter is critical to our planning and we appreciate any assistance you may be 
able to provide. 
 
If you have any questions regarding this matter or wish to discuss further, please feel free to call me at 
(713) 267-3112 or email me at Jason.Afinowicz@aecom.com. 
 
Sincerely, 

 
Jason D. Afinowicz, P.E. 
Project Manager 
 
JDA:mes 
 
c:  Project File
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Resolution by the Region H Regional Water Planning Group Regarding 
Population Projections for the 2011 Regional Water Planning Cycle 

Adopted November 4, 2009 
 
 WHEREAS, the Region H Regional Water Planning Group (Region H) is charged with 
developing and adopting, with broad public input, a regional water plan every five years; and 
 
 WHEREAS, Region H received guidance from the Texas Water Development Board 
(TWDB) in a letter dated December 3, 2008 that indicated with the exception of steam-electric 
water demands, the TWDB (also referred to as the Board) is not generating new 2011 plan 
projections for approval by the Board; and 
 
 WHEREAS, TWDB indicated that planning groups may request that the Board consider 
revisions to 2006 Regional Water Plan and 2007 State Water Plan population and water demand 
projections if conditions in a given planning area have changed sufficiently to warrant revisions. 
The TWDB further indicated: 

• The January 2007 population estimates from the Texas State Data Center will be used as 
the primary standard to determine if changed conditions warrant any revisions to population 
projections, both at the local and regional level; and  
• The Texas State Data Center estimates indicate that current population growth is 
exceeding projected growth rates for Region H as a whole.  Increased regional totals, 
commensurate with growth which has occurred, are likely justified for this region, subject to 
TWDB approval; and  

 
 WHEREAS, Region H in conjunction with its consultant, AECOM, reviewed available 
data and information from various sources, including the Texas State Data Center, Houston-
Galveston Area Council, U.S. Census Bureau, Region H’s 2006 population and water demand 
projections, and input from various regional water planning group members; and 
 
 WHEREAS, Region H developed a set of recommended population and water demand 
projections for each county in Region H based on three methods; and 
 
 WHEREAS, TWDB selected Method 2 as the preferred method for altering the population 
projections for Brazoria, Chambers, Fort Bend, and Montgomery Counties and Method 1 for 
Harris County.  A county-level comparison summary of differences between the Method 2 
projections and the Method 3 projections for Fort Bend County is attached (Attachment 1); and 
 
 WHEREAS, at a regularly scheduled meeting on February 4, 2009 in Conroe, Region H 
reviewed these projections for counties and AECOM proceeded to develop population 
projections for Water User Groups (WUGs); and 
 
 WHEREAS, after developing initial population projections, AECOM mailed 
documentation to the Water User Groups (WUGs) soliciting their input on their population and 
water demand projections; and 
 
 WHEREAS, through correspondence with TWDB, the TWDB demographers indicated 
that the overall projections of State population and State growth rate was a prime motivator for 
the TWDB staff limiting the population projections for Fort Bend County; and 
 
 WHEREAS, at a regularly scheduled meeting on May 6, 2009 in Conroe, Region H 
adopted these projections, excluding the City of Richmond, the City of Huntsville, and steam 
electric demand projections for Fort Bend and Galveston County, as its initially prepared 
projections for Water User Groups (WUGs), TWDB and the public to review and comment on; 
and 
 



 WHEREAS, after considerable debate and discussion among the group at its regular 
meeting on July 1, 2009 in Conroe, Region H decided to use the TWDB recommended 
population projections for Fort Bend County.  During this discussion, planning group members 
expressed their concern that to continue forward and challenge the TWDB’s staff 
recommendation on population projections for Fort Bend County may not be successful, but 
most importantly would put at risk the ability to develop a regional plan within the deadlines 
established by the TWDB; and 
 

WHEREAS, Region H conducted two public meetings on May 6, 2009 and July 1, 2009 
to receive comments from the public and WUGs; and 
 
 WHEREAS, Region H planning group members drafted a resolution for its consideration 
at its September 2, 2009 meeting as a method to express and document its concerns regarding 
the use of the TWDB recommended population projections for Fort Bend County for the 2011 
plan.  The planning group has expressed concerns that the adopted TWDB recommended 
population projections for Fort Bend County do not reflect the actual growth that it is seeing in 
the planning region over the recent past and expects to experience in the near future; and 
 
 WHEREAS, Region H planning group has compiled a comparison of population 
projections for Fort Bend County (Attachment 2) that illustrates the estimates and actual 
population projections for Fort Bend County since 1990; 
 
THEREFORE BE IT RESOLVED that: 
(1) Region H desires to express its appreciation to the TWDB for recognizing that the region is 

seeing increased demands for water and has experienced significant population growth at 
a rate greater than expected in the approved 2006 Region H Plan.  However, the planning 
group does not believe that the population projections developed with TWDB guidance 
described above and informally reviewed by the TWDB for the 2011 planning process for 
Region H captures all of the population growth that is being experienced in Fort Bend 
County and what is expected to be seen in the near future. 

(2) Region H’s data review has shown that Fort Bend County is currently experiencing growth 
beyond what is projected in the submitted projections for the 2011 planning process but is 
aware that higher levels of growth will not be permitted by TWDB.  

(3) Given the tight plan development timeline requirements, Region H decided to move forward 
with adopting the population projections developed with TWDB guidance for Fort Bend 
County for the 2011 planning process in order to assure that Region H could develop and 
approve a regional plan that would meet the required TWDB planning process deadlines. 

(4) Region H urges the TWDB to consider starting the 2016 planning cycle population and 
water demand projection development as early as possible in order to provide additional 
time to consider new information at that time, including 2010 census data. 

 
 
 
 

______________________________________________ 
 Judge Mark Evans, CHAIRMAN   DATE 
 Region H Regional Water Planning Group  
 
ATTEST: 
 
 
_________________________________________ 
Secretary  Date 
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Chapter 3 – Analysis of Current Water 
Supplies 

3.1 Introduction 

As presented in Chapter 1, groundwater resources in Region H consist of two major aquifers and four 
minor aquifers.  The two major aquifers are the Gulf Coast aquifer and the Carrizo-Wilcox aquifer; 
four minor aquifers present are the Sparta, Queen City, Yegua-Jackson, and Brazos River alluvium 
aquifers. 

Much of the regional water demand is supplied by surface water.  Of the total year 2000 water 
demand over 70 percent, or 1,267,410 acre-feet, was supplied by surface water as found in the 
TWDB Year 2000 Water Use Survey.  By 2004, surface water use reported to the TWDB increased to 
approximately 1,240,000 acre-feet, accounting for 70 percent of the total water used in Region H.  
Surface water supplies are obtained from the Lake Livingston-Wallisville Salt Water Barrier System 
on the Trinity River, Lake Conroe and Lake Houston on the San Jacinto River, the Brazos River 
Authority/U.S. Army Corps of Engineers (BRA/COE) System, ROR flows from the Trinity, Brazos, and 
San Jacinto Rivers, the corresponding coastal basins, and some smaller tributaries and reservoirs.  
Groundwater supplies the remaining 30 percent of the water. 

This chapter summarizes the results of Task 3, and describes the resources available to the region 
and their allocation to Water User Groups (WUGs) throughout Region H.  Also, to provide 
consistency and facilitate the compilation of the different regional plans, the Texas Water 
Development Board (TWDB) required the incorporation of this data into a standardized online 
database referred to as TWDB DB12.  Tables that contain this information are identified below and 
are located in the appendices accompanying this chapter. 

• Appendix 3A  – Current Water Supply Sources Available During Drought of Record 
Conditions 

• Appendix 3H – Current Water Supplies Available to Region H by City and Category 

• Appendix 3I – Current Water Supplies Available to Region H by Wholesale Water Provider 

Some of the information contained within this chapter is based on information published in Chapter 1 
– Description of the Region.  For a complete and detailed list of sources, see Appendix 1A, 
references for Chapter 1. 

3.2 Identification of Groundwater Sources1 

3.2.1 Groundwater Aquifers 

As presented in Chapter 1, groundwater resources in Region H consist of two major aquifers and four 
minor aquifers.  The two major aquifers are the Gulf Coast aquifer and the Carrizo-Wilcox aquifer, 
with the Gulf Coast aquifer furnishing the majority of groundwater in the region south of and within 
Waller and Walker Counties.  The four minor aquifers present are the Sparta, Queen City, Yegua-
Jackson, and Brazos River alluvium.  

                                                      
1 The information contained in this portion of Chapter 3 was provided by LBG-Guyton Associates. 
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The Carrizo-Wilcox is the main aquifer in the northern part of Region H in Leon County and the 
northern portion of Madison County.  The aquifer is composed of, in ascending order, the Wilcox 
Group and the Carrizo Formation.  Because they are weakly connected hydraulically, they are 
generally described as one major aquifer.  However, for groundwater flow modeling purposes in the 
Central Queen City Sparta Groundwater Availability Model developed by TWDB, the Wilcox aquifer is 
modeled as three separate layers and the Carrizo as one layer.  The Wilcox Group is composed of 
alternating beds of sand, sandy clay, and clay with locally interbedded gravel, silt, clay, and lignite.  
The Carrizo Formation is a uniform, well sorted sand that contains a few very thin beds of clay; the 
aquifer dips downward to the southeast at about 70 to 100 feet per mile.  The Carrizo-Wilcox aquifer 
supplies groundwater for domestic, municipal, manufacturing, and agricultural uses in Leon and 
Madison Counties.  Figure 3-1, Major Groundwater Aquifers, provides a map showing the location of 
the aquifer.   

A groundwater availability model (GAM) was developed for the Carrizo-Wilcox, Queen City and 
Sparta aquifers in the area of Leon and Madison Counties, and the model is described in a report 
prepared by the TWDB entitled Groundwater Availability Models for the Queen City and Sparta 
Aquifers, October 2004.  The model divides the Carrizo-Wilcox aquifer into four layers, which are the 
Carrizo Sand or Carrizo Formation and the Calvert Bluff, Simsboro and Hooper Formations of the 
Wilcox Group.  The model also has layers for the Queen City aquifer and the Sparta aquifer.  The 
main layers of the model that provide substantial amounts of water are the Carrizo Sand and the 
Simsboro, with a smaller amount of water provided by the Sparta aquifer.  Utilization of the model 
provides an additional method to evaluate the groundwater resources in the northern part of Region 
H.   

The Gulf Coast aquifer consists of four general water-producing units.  The geologically youngest unit 
is the Chicot aquifer, followed by the Evangeline aquifer, the Jasper aquifer, and the Catahoula 
Formation.  The Chicot and Evangeline aquifers are the more prolific water-producing units in the Gulf 
Coast aquifer followed by the Jasper aquifer and the Catahoula Formation.  The Gulf Coast aquifer 
extends from the Gulf Coast to approximately 100 to 120 miles inland in Walker and Trinity Counties.  
The units are composed of alternating beds of sand, silt, and clay; shale can occur at deeper depths 
at and below the base of the Evangeline aquifer.  Formation beds vary in thickness and composition 
and the areal extent of individual beds normally cannot be traced over extended distances.  Total 
aquifer sand thickness varies and can be as great as several hundred feet.  The Gulf Coast aquifer 
supplies groundwater for domestic, municipal, manufacturing, and agricultural uses in Austin, 
Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty, Montgomery, Polk, San Jacinto, Trinity, 
Walker, and Waller Counties.  The estimates of groundwater availability for Austin, Fort Bend, 
Galveston, Harris, Montgomery, Walker and Waller Counties are consistent with either groundwater 
management plans or groundwater management strategies developed by the groundwater 
conservation districts or subsidence districts that encompass the counties.  The estimates of 
availability are the maximum amounts of groundwater that can be withdrawn in the future, based on 
the planning and rules and regulations of the districts.  For Chambers, Liberty, Polk, San Jacinto and 
Trinity Counties that are not in groundwater conservation districts, the estimates of groundwater 
availability are the largest estimated amounts that can be pumped annually, based on previous 
regional water planning efforts including those performed by the TWDB. 
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Figure 3-1 

Major Groundwater Aquifers 
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A groundwater flow model which includes the counties within Region H has been developed by the 
TWDB for the Gulf Coast aquifer and was released in February 2005.  The model has four layers to 
represent the Gulf Coast aquifer (Layers 1, 2, 3, and 4), representing the Chicot aquifer, Evangeline 
aquifer, Burkeville confining unit, and Jasper aquifers, respectively.  The model provides an additional 
tool for evaluating the groundwater resources within Region H. 

The Queen City Formation is a minor aquifer that occurs in central and southeastern Leon County 
and in the northern part of Madison County.  The Queen City Formation is composed of sand and 
loosely cemented sandstone with interbedded shale layers occurring throughout.  The Queen City 
Formation ranges in thickness from 250 to 400 feet with approximately 60 to 70 percent of the total 
thickness being sand according to Texas Water Commission Bulletin 6513 (1965), “Availability and 
Quality of Ground Water in Leon County, Texas”.  The aquifer is further described in the 2004 GAM 
model report developed by the TWDB.  Groundwater in small to moderate quantities is provided by 
the Queen City Formation for domestic, municipal, industrial, and agricultural uses in Leon and 
Madison Counties.  

The Sparta Formation or Sparta Sand is another minor aquifer that occurs in southeastern Leon 
County, all of Madison County, northwestern Walker County and northeastern Trinity County.  The 
Sparta Formation consists of sand and interbedded clay, with the lower portion of the aquifer 
containing massive unconsolidated sands with a few layers of shale.  The Sparta Formation ranges in 
thickness from 150 to 300 feet in Leon County and Madison County (Texas Workforce Commission 
Bulletin 6513).  Groundwater from the aquifer is provided for domestic, municipal, and agricultural 
uses in Leon County and for domestic, municipal, manufacturing, and agricultural uses in Madison 
County.  The Sparta Formation is the groundwater source for the Town of Madisonville and for some 
water supply corporations in the area.   

The Yegua Formation and Jackson Group make up a minor aquifer, designated as the Yegua-
Jackson aquifer, which occurs within the region in parts of Madison, Walker, Trinity and Polk 
Counties.  The Yegua Formation consists of sand, interbedded clay, and scattered lignite.  The 
Jackson Group includes all strata between the Yegua Formation and the Catahoula Sandstone and 
consists of sand, clay, sandstone, and siltstone.  The Yegua Formation ranges in thickness from 
1,000 to 1,500 feet; the Jackson Group is approximately 1,100 feet thick, according to Texas Board of 
Water Engineers Bulletin 5003 (1950), “Geology and Ground-Water Resources of Walker County, 
Texas”.  Small to moderate quantities of groundwater are provided by the Yegua-Jackson aquifer for 
domestic, municipal, industrial, and agricultural uses. 

The Brazos River alluvium is the fourth minor aquifer in the region.  The Brazos River alluvium occurs 
in the floodplain and terrace deposits of the Brazos River in Austin, Fort Bend and Waller Counties as 
shown on Figure 3-2, Minor Groundwater Aquifers.  The Quaternary alluvial sediments consist of 
clay, silt, sand, and gravel according to TWDB Report 345 (1995), Aquifers of Texas, with the more 
permeable sand and gravel present in the lower part of the aquifer.  The saturated thickness of the 
sediments is as much as 85 feet and the width of the alluvium ranges from less than 1 mile to 
approximately 7 miles, with the Brazos River located within the width of the alluvial deposits.  The 
Brazos River alluvium supplies groundwater for domestic and agricultural purposes in Fort Bend and 
Waller Counties.  In Austin County, it supplies groundwater for domestic, manufacturing, and 
agricultural uses.  
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Figure 3-2 

Minor Groundwater Aquifers 
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Recharge to the two major and four minor aquifers is principally from the infiltration of precipitation 
and streamflow on the outcrops, as shown in Figure 3-3, Aquifer Outcrop Areas.  A portion of the 
water infiltrates to the zone of saturation and then moves downdip through the aquifers, while large 
amounts of precipitation on the outcrops are rejected recharge, and become surface water runoff to 
ponds, lakes, creeks, streams and rivers.  Average annual precipitation in Region H ranges from 
about 40 inches per year in the northern area to about 50 to 54 per year inches in the southeastern 
area.   

3.2.2 Groundwater Use Overview 

According to TWDB and Harris-Galveston Subsidence District (HGSD), Region H pumped 
approximately 643,175 acre-feet of groundwater in 2000.  Groundwater in the region is used for 
domestic, municipal, manufacturing, steam-electric power cooling and agricultural purposes.  The 
majority of the water is used for municipal purposes.  Municipal usage accounts for approximately 78 
percent or 501,626 acre-feet of the water pumped.  Municipal pumpage consists of water used for 
cities and communities, parks, campgrounds and water districts serving principally residential 
developments.  Agricultural usage accounts for approximately 14 percent or 90,084 acre-feet of the 
groundwater pumped.  Major agricultural crops include rice, soybeans, corn, cotton and hay.  Cattle 
are the principal livestock raised in the region.  Finally, industrial usage represents approximately 8 
percent or 51,454 acre-feet of the groundwater—water pumped for manufacturing, mining, steam-
electric power, and other industrial needs.  A majority of the overall groundwater usage is in the 
southern part of the region where more of the population, industrial, and agricultural demands exist 
and where the aquifer is capable of providing large quantities of water for the various uses.  Providing 
pumping data for 2000 was chosen as it was a year with census data and it was a year with lower 
precipitation and somewhat higher pumping. 

Groundwater pumping data for Region H in 2003, a year with higher overall average annual 
precipitation, was about 555,300 acre-feet.  The year 2003 is the most recent year with groundwater 
pumping data available from TWDB. 

3.2.3 Aquifer Conditions 

Groundwater conditions within the region have been and should continue to be favorable for the 
pumping of substantial quantities of good quality water to help satisfy the multiple water needs of the 
region.  The principal aquifers that will provide the water include the Carrizo-Wilcox in Leon and 
Madison Counties, the Sparta aquifer system in Madison, Walker and Trinity Counties, and the Gulf 
Coast aquifer system in the central and southern sections of the region.  Smaller amounts of water 
can be provided by the Queen City, Sparta, Yegua-Jackson, and Brazos River alluvium aquifers, with 
the minor aquifers being particularly important in areas that do not require large quantities of water to 
reliably meet the demands. 
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Figure 3-3 

Aquifer Outcrop Areas 
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3.2.3.1 Carrizo-Wilcox Aquifer 

The Carrizo-Wilcox aquifer was deposited in a manner that resulted in a sequence of geologic 
formations of interbedded sand, silt, clay and shale having a thickness of about 2,000 feet in the 
northern part of the region.  The Carrizo Sand is one of two principal water-producing units of the 
Carrizo-Wilcox aquifer and it is about 100 to 200 feet thick.  The Simsboro Sand is the major water-
producing unit in the Wilcox and is about 200 to 400 feet thick.  Currently, the overall availability of 
water from the Carrizo-Wilcox aquifer in Leon and Madison Counties is about 8,400 acre-feet per 
year based on the management plan adopted by the Mid-East Texas Groundwater Conservation 
District (METGCD) that includes Leon and Madison Counties.  The estimate of groundwater 
availability for the two counties is under review by the METGCD and may be revised in the future.  
The current estimates of groundwater availability within the METGCD are consistent with the 
management plan adopted by the District.  The METGCD is developing desired future conditions for 
the aquifers which will result in an estimate of managed available groundwater and those estimates 
may vary some from the current estimates of availability in Leon and Madison Counties.  If that 
occurs, the revised estimates for groundwater availability in the two counties can be included in the 
next regional water planning effort.  In 2000, about 4,030 acre-feet of groundwater was pumped from 
the aquifer in the two counties, based on data from TWDB.  Conditions are favorable in the two 
counties to develop additional supplies from the Carrizo-Wilcox aquifer.  The development should be 
done in a manner that will properly manage the aquifer and monitor its response to the stress of 
additional groundwater pumping.  Water from the aquifer contains less than 1,000 milligrams per liter 
(mg/l) of total dissolved solids, but water from the Carrizo Sand can contain elevated levels of iron 
that require sequestering or treatment for removal for water used for most municipal and industrial 
purposes. 
 
3.2.3.2 Gulf Coast Aquifer 

The Gulf Coast aquifer was deposited in a manner that resulted in interbedded sand and clay layers 
with a substantial thickness of sand that contains water of good quality.  The lower unit of the aquifer, 
the Catahoula Sandstone, is screened by wells for the City of Huntsville and other wells in Walker 
County.  To the south, in Galveston County, the Chicot unit is screened in wells used by the City of 
Galveston.  The aquifer is capable of yielding larger quantities of water in the central and southern 
parts of Region H and has been utilized over the past 100 years to provide part of the water supply.  
The Gulf Coast aquifer has sand thicknesses ranging from about 200 to 500 feet in the central and 
southern parts of the region with the sands containing freshwater decreasing in thickness as the 
aquifers approach within about 30 to 40 miles of the Gulf Coast. 

The pumpage of large quantities of water in the southern part of the region has caused the aquifer’s 
potentiometric head to decline from 50 to about 350 feet in parts of Harris County.  Land subsidence 
of significant magnitude has occurred in parts of Harris and Galveston Counties, resulting in the 
gradual reduction and shift in areal extent of groundwater pumping to the west over the past 25 years.  
Subsidence is discussed in the next section of this report. 

Digital groundwater flow models have been developed over the past 25 years for the Chicot and 
Evangeline aquifers in the southern part of Region H to help assess the groundwater resources.  As 
mentioned previously, the most recent digital model was developed by the U. S. Geological Survey 
for the TWDB with a 2004 report regarding the model titled “Hydrogeology and Simulation of Ground-
Water Flow and Land-Surface Subsidence in the Northern Part of the Gulf Coast Aquifer System, 
Texas.”   
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3.2.3.3 Queen City and Sparta Aquifers 

The Queen City and Sparta aquifers occur in the northern part of the region and are capable of 
providing some water in Leon, Madison and Trinity Counties, and the northern part of Walker County.  
Estimated overall availability from the aquifers is about 25,525 acre-feet per year based on 
groundwater supply data from TWDB.  Water availability estimates from the Queen City and Sparta 
aquifers for the year 2000 are approximately 12,455, 10,790, 245, and 2,035 acre-feet per year in 
Leon, Madison, Trinity, and Walker Counties, respectively.  The two aquifers are composed of sands 
that can provide small to moderate quantities of water to wells.  The water-transmitting capabilities of 
the aquifers are limited but adequate for meeting smaller demands (pumping rates of 50 to 
1,000 gallons per minute [gpm]).  The aquifers contain water with less than 1,000 mg/l of total 
dissolved solids to depths that range from about 800 to 1,000 feet.  Pumping from the two aquifers in 
Leon and Madison Counties in the year 2000 was about 3,500 acre-feet based on data from TWDB.  
No pumpage was recorded in the year 2000 TWDB data for either aquifer for Trinity and Walker 
Counties. 

3.2.3.4 Yegua-Jackson Aquifer 

The Yegua-Jackson aquifer is located in the northern part of the region and is capable of providing 
some water in Madison, Polk, Trinity, and Walker Counties.  However, estimated usage specifically 
for the Yegua-Jackson aquifer has not yet been determined by TWDB for these counties.  Each of 
these counties has data available for other-undifferentiated aquifers.  According to the TWDB data, 
the total amount used in these four counties in this category was approximately 3,100 acre-feet in 
2000.   

The aquifer is composed of sands that can provide small to moderate quantities of water to wells.  
According to TWDB estimates in the 2002 Texas State Water Plan, yields of most wells completed in 
the Yegua-Jackson aquifer are small (less than 50 gpm) and net fresh water sands are generally less 
than 200 feet thick at any location within the aquifer.  The quality of the water in the aquifer ranges 
from good to slightly saline.  The 2002 plan also estimates that the entire Yegua-Jackson aquifer in 
the state produced about 11,000 acre-feet of water in 1997.   

3.2.3.5 Brazos River Alluvium 

The Brazos River alluvium is a shallow aquifer that is about one to seven miles wide in a corridor 
along the Brazos River in Waller, Austin, and Fort Bend Counties.  The aquifer typically does not 
extend to a depth greater than 100 feet deep with wells mostly constructed to provide water for 
irrigation of row crops and hay.  The aquifer may contain water with total dissolved solids that 
approach 1,000 mg/l and have a high total hardness due to the amounts of calcium, magnesium, and 
sulfate in the aquifer water.  Based on estimates from TWDB, the overall availability of water from the 
Brazos River alluvium in Austin, Waller, and Fort Bend Counties is about 41,500 acre-feet per year 
with 2000 pumpage in Fort Bend County estimated at 8,737 acre-feet per year by TWDB.  No 
pumpage was recorded in the 2000 TWDB data for either Austin or Waller Counties.  The aquifer 
should continue to be able to provide water for various uses.    

3.2.4 Subsidence Effects  

Subsidence has occurred principally in Harris, Galveston, Brazoria, Fort Bend, and Chambers 
Counties, as the result of the withdrawal of large quantities of groundwater from the Chicot and 
Evangeline aquifers.  Studies and reports prepared by the U. S. Geological Survey and the HGSD 
show that about 9-plus feet of land subsidence occurred in a small part of the Houston Ship Channel 
area with less subsidence further away from the ship channel area.  In the City of Katy, total 
subsidence through the year 2005 is estimated to be about 1.7 feet.  In the City of Rosenberg in Fort 
Bend County, estimated subsidence is less than 1 foot through 2005.  HGSD has developed 
regulatory plans that have been updated through the years.  Groundwater pumping in Harris and 
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Galveston Counties has decreased over the past 23 years as additional surface water has been 
utilized and less groundwater has been pumped. 

A regulatory plan adopted by HGSD in 1999 prescribes general areal pumpage limits for Harris and 
Galveston Counties for the next three decades until 2030.  The regulatory plan pumping requirements 
were used in estimating the availability of groundwater within the Harris and Galveston Counties area 
with the estimate of groundwater availability in 2010 being 351,959 acre-feet per year and decreasing 
to 273,628 acre-feet per year by 2030.  HGSD regulatory plan essentially segments Harris and 
Galveston Counties into three geographic regulatory areas and mandates a reduction in groundwater 
pumpage per a scheduled reduction timeline.  Water users located within the southeastern portion of 
Harris County and all of Galveston County currently must receive no more than 10 percent of their 
total water supply from groundwater.  This limit or any updated limit adopted by HGSD will exist 
throughout the Region H planning period.  The remainder of Harris County is segmented within two 
other regulatory areas.  Water users within Regulatory Area 2, which comprises the central and east 
portion of the county, must receive no more than 20 percent of their water supply from groundwater 
as of year 2000.  Groundwater users within the remainder of Harris County, within HGSD Regulatory 
Area 3, can receive no more than 70 percent of their water supplies from groundwater by year 2010, 
30 percent of their water as groundwater by year 2020, and only 20 percent of their water supply from 
groundwater by year 2030.  These regulatory limitations affect all of the WUGs (except irrigation for 
agricultural purposes and livestock uses) within Harris and Galveston Counties by year 2010, causing 
a continuing decrease in the allowable amount of groundwater that can be pumped in these two 
counties over time. 

A regulatory plan adopted by the Fort Bend Subsidence District (FBSD) in 2003 also prescribes 
general areal pumpage limits for the next three decades until 2030 for Fort Bend County.  The plan 
includes pumping limits to control subsidence within the District as needed.  The FBSD regulatory 
plan essentially segments Fort Bend County into geographic regions and requires reductions of 
groundwater pumpage per a scheduled reduction timeline.  Water users located within the 
northwestern portion of Fort Bend County (Area A) must receive no more than 70 percent of their total 
water supply from groundwater by 2013 and 40 percent of their water as groundwater by year 2025.  
This limit or a more stringent limit adopted by FBSD will exist throughout the Region H planning 
period.  Water users within the Richmond/Rosenberg Sub Area, which comprises the central portion 
of the county, must receive no more than 70 percent of their water supply from groundwater as of 
year 2015 and 40 percent of their water as groundwater by year 2025.  Groundwater users within the 
remainder of Fort Bend County, FBSD Regulatory Area B, must be permitted for increases in 
withdrawal but are not currently subject to groundwater reduction requirements.  These regulatory 
limitations affect all of the WUGs (except irrigation for agricultural purposes) within Fort Bend County 
by year 2013 or 2015, creating a limit to the allowable amount of groundwater that can be pumped in 
the county over time.   

3.2.5 Groundwater Availability in Fort Bend and Montgomery Counties  

Groundwater pumpage in Fort Bend County has been increasing over the past years from 
approximately 69,000 acre-feet per year in 1990 to about 90,060 acre-feet per year in 2003 and 
91,320 acre-feet per year in 2004, based on data provided by FBSD.  Groundwater availability for the 
county was estimated by FBSD at about 168,025 acre-feet per year from the Gulf Coast aquifer in the 
year 2010 and reduced to 119,368 acre-feet per year in 2030.  The estimates of groundwater 
availability are the largest amounts that can be considered, based on the Groundwater Reduction 
Plan that is a part of the rules and regulations of the FBSD.  Over the past 10 years, static water 
levels within the county in observation wells completed in the Chicot and/or Evangeline aquifer have 
fluctuated some, but generally have been stable in east, west and central Fort Bend County.  In the 
north part of Fort Bend County, there has been about 35 to 45 feet of water-level decline over the 
past 10 years in some wells that screen the sands in the Evangeline aquifer (refer to Figure 3-4 
through Figure 3-7).  There have been smaller amounts of static water-level decline in other areas of 
Fort Bend County as shown on Figures 3-4, 3-5 and 3-7.  A study by the U.S. Geological Survey 
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(Scientific Investigation Map 3081) shows that from 2004 to 2009 static water-level change in the 
Chicot aquifer in Fort Bend County ranged from about 20 feet of decline in the most northeast part of 
the county to 20 feet of rise in the easternmost part of the county.  

For the Evangeline aquifer, Scientific Investigation Map 3081 shows that from 2004 to 2009, static 
water-level declines ranged from zero to 40 feet in Fort Bend County with the largest amount of 
decline in the north part of the county.  The southwest and west parts of the county showed 
essentially no static water-level decline from 2004 to 2009. 

The Gulf Coast aquifer provides groundwater to Montgomery County, with the Jasper aquifer being 
the principal source for about two-thirds of the county, and the Chicot and Evangeline aquifers 
providing water in the south central and southeast parts of the county.  The estimated groundwater 
availability from the Gulf Coast aquifer is about 64,000 acre-feet per year, based on the groundwater 
management plan adopted by the Lone Star Groundwater Conservation District.  The estimate of 
groundwater availability is, for planning purposes, the largest amount of groundwater that can utilized  
based on the rules of the Lone Star GCD.  The estimate of groundwater availability for the Lone Star 
GCD may change in the future, based on additional hydrogeologic and planning data that are 
developed by the District.  Pumpage within the county was about 55,990 acre-feet in 2000 and 
52,640 acre-feet in 2004, based on data from TWDB and the Lone Star GCD.  Pumpage principally is 
in the central and southern parts of the county along the Interstate Highway 45 (IH 45) corridor, 
around Lake Conroe, and in the southeastern part of the county north of the City of Humble. 

Past pumpage and subsequent aquifer response to pumpage show that the development of 
additional groundwater beyond the estimated availability within Montgomery County will cause further 
potentiometric head decline in wells.  Groundwater pumpage should be spread throughout the county 
to take advantage of developing water in areas where aquifer conditions are favorable but where the 
demand has not developed for the water, which is principally in the western and eastern portions of 
the county away from the IH 45 corridor area. 
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3.2.6 Public Supply Groundwater Usage 

Region H relied on groundwater to provide approximately 50 percent or 527,006 acre-feet of the 
municipal water supply in 2000.  Austin, Leon, Liberty, Madison, Montgomery and Waller Counties 
relied on groundwater to supply essentially 100 percent of the domestic and municipal demand.  
Table 3-1 gives the amount of groundwater pumped for municipal purposes for each county in the 
region as reported by TWDB.  Within the region, Harris County accounted for the most municipal 
groundwater usage in 2000 with 337,837 acre-feet.  The next highest demands in 2000 were Fort 
Bend County with 68,257 acre-feet, Montgomery County with 52,333 acre-feet, and Brazoria County 
with 26,796 acre-feet.  Municipal users represent cities and communities, parks, campgrounds, and 
water districts.  The year 2000 had below normal precipitation for the year and during the summer 
months, so groundwater pumpage in 2000 was higher than normal.   

According to TWDB and HGSD, in 2000 Region H relied on groundwater to provide approximately 8 
percent of the water used for industrial purposes, which was approximately 51,607 acre-feet.  
Industrial consumption represents water that is used for manufacturing, mining, and steam-electric 
power.  Table 3-2 shows the amount of groundwater used for industrial purposes for each county in 
the region.  Within the region, Harris County accounted for the most industrial groundwater usage in 
2000 with approximately 20,800 acre-feet.  The next highest users were Fort Bend County with 
9,670 acre-feet, Liberty County with 8,952 acre-feet, and Chambers County with 4,063 acre-feet. 

3.2.7 Industrial Groundwater Usage 

According to TWDB and HGSD, in 2000 Region H relied on groundwater to provide approximately 8 
percent of the water used for industrial purposes, which accounted for approximately 51,607 acre-feet 
of the groundwater used in Region H.  Industrial consumption represents water that is used for 
manufacturing, mining, and steam-electric power.  Table 3-2 shows the amount of groundwater used 
for industrial purposes for each county in the region.  Within the region, Harris County accounted for 
the most industrial groundwater usage in 2000 with approximately 20,800 acre-feet.  The next highest 
users were Fort Bend with 9,670 acre-feet, Liberty with 8,952 acre-feet and Chambers with 
4,063 acre-feet. 

3.2.8 Agricultural Groundwater Usage 

According to TWDB and HGSD, in 2000 Region H relied on groundwater to provide approximately 
32 percent of the water used for agricultural purposes.  This equaled approximately 14 percent or 
92,953 acre-feet of the total groundwater used in the region.  Agricultural usage represents water that 
is used for livestock purposes and irrigation of crops.  The main agricultural crops in the region 
include rice, cotton and soybeans in the south and corn, cotton and hay in the north.  Cattle are the 
principal livestock raised.  Table 3-3 shows the amount of groundwater used for agricultural purposes 
for each county in the region.  Within the region, Fort Bend County accounted for the most agricultural 
groundwater usage in 2000 with 24,971 acre-feet.  The next highest user is Waller County with 
22,765 acre-feet followed by Harris County with approximately 20,800 acre-feet.   
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Table 3-2 

Industrial G
roundw

ater D
em

and From
 2000 TW

D
B

 D
ata 

C
ounty 

Total 
G

roundw
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sed 
(acre-feet) 

G
roundw

ater U
sed 

for Industrial 
Purposes 
(acre-feet) 

Percent of C
ounty’s Total 

G
roundw
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sed for 

Industrial Purposes 

Percent of C
ounty’s Industrial 

W
ater D

em
and 

Supplied by G
roundw

ater 

A
ustin 

13,004 
204 

1.6 
97.6 

B
razoria 

36,925 
2,139 

5.8 
1.9 
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4,063 
63.9 
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Fort B
end 
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9.4 
13.7 
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100.0 
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0.6 

100.0 
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alker 

5,386 
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9.4 
20.1 

W
aller 

27,526 
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0.5 
100.0 

Total 
671,566 

51,607 
7.7 
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3.2.9 Groundwater Drought Susceptibility 

The aquifers within Region H generally have high transmissivity rates or values and are less 
susceptible to drought because there is a very large amount of water in storage in the aquifers to 
serve as a buffer, which means the static water levels do not fluctuate drastically during a severe 
drought.  The static water levels recover following a drought when groundwater withdrawals are less.  
In general, Region H water suppliers have established drought triggers for their groundwater systems 
as a function of system capacity (wells, pumps, storage, etc.) as opposed to other regions where 
static aquifer groundwater levels are used as drought triggers. 

3.2.10 Groundwater Availability Summary 

Groundwater has been an important water resource within Region H for the past 100 years.  The 
major Carrizo-Wilcox and Gulf Coast aquifers and minor Sparta, Queen City, Yegua-Jackson, and 
Brazos River alluvium aquifers should continue to provide an important water resource to the region 
that will be used in combination with surface water to help satisfy the regional water demand.  Water 
of good quality continues to be available from the aquifers and should continue in the future with 
prudent resource management.  Groundwater supplies were calculated for each county and basin 
from various sources and are provided in Table 3A.1.   

For aquifers in Fort Bend, Galveston and Harris Counties, which are within the jurisdictions of FBSD 
and HGSD, the available supplies shown in Table 3A.1 represent the regulated groundwater supplies 
set by the districts and not necessarily the amount of water available from the aquifer.  Water User 
Groups that are not regulated by the subsidence districts, such as irrigators and small domestic well 
users, would be allowed to withdraw water in excess of these supplies in order to meet their 
demands.  The certified groundwater management plan for the Bluebonnet Groundwater 
Conservation District was used as a basis for estimating groundwater availability in Austin and Walker 
Counties.  The certified groundwater management plan for the Lone Star Groundwater Conservation 
District was used as a basis for determining or estimating groundwater availability in Montgomery 
County. 

Groundwater availability within HGSD is consistent with the HGSD groundwater reduction plan 
through 2030.  Groundwater availability within HGSD may change a modest amount after 2030 
depending on updates to the groundwater reduction plan in future years.  For this current planning 
effort it is assumed that groundwater availability will remain the same after 2030 within HGSD with the 
understanding that if the district’s groundwater reduction plan is revised at a future date, the 
estimates of groundwater availability after 2030 may also be revised.  

Groundwater availability within Austin, Waller and Walker Counties is based on information provided 
by the Bluebonnet Groundwater Conservation District.  The district is participating in the GMA-14 
effort which is developing desired future conditions for the aquifers.  That planning effort is to be 
completed by September 2010.  Groundwater availability in Austin, Waller and Walker Counties may 
change a modest amount based on the results of the GMA-14 desired future conditions planning 
effort.  If that occurs, revised estimates of groundwater availability will be included in future Region H 
planning efforts. 

3.3 Identification of Surface Water Sources 

As stated in Chapter 1, surface water sources in Region H consist of reservoir storage, ROR supply 
from three rivers (the Trinity, San Jacinto and Brazos) and four coastal basins (the Neches-Trinity, 
Trinity-San Jacinto, San Jacinto-Brazos and Brazos-Colorado).  The water supply information 
presented is based on the Texas Commission on Environmental Quality (TCEQ) Water Availability 
Models (WAM), updated specifically for the Regional Water Plan.  A map showing major surface 
water sources that serve Region H is included as Figure 3-8.   
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3.3.1 Available Surface Water 

Surface water availability was estimated using the TCEQ WAM for the river basins within Region H.  
The WAMs use the Water Rights Analysis Package (WRAP), developed at Texas A&M University, to 
simulate diversions under current and future conditions using historical rainfall and evaporation data 
(the model does not increase diversion amounts over time, as will actually occur).  Instead, the model 
simulates one set of monthly diversion targets attempted annually against a historical inflow dataset, 
which is typically 50 years long and varies each year.  The drought of record (DOR) for most of Texas 
occurred in the 1950s and is reflected in the historic dataset for each basin.  Water diversions are 
modeled according to the parameters of each particular water right and are taken in priority order, 
such that the most senior water rights are satisfied before junior rights are allowed to divert water.  
Output files are compared by reviewing the statistical frequency of meeting diversion amounts or 
target instream flow levels.   

In the 2006 Region H Water Plan the reliability of run-of-river water rights was evaluated in terms of 
reliable yield; that is, the least amount of water diverted amongst all of the calendar years modeled.  
While this assumption is adequate for water users that may not require steady monthly diversions 
during a drought of record, other users such as municipal and industrial demands typically require a 
higher degree of water availability.  To address this concern, the 2011 Region H Water Plan 
evaluated water rights on a monthly basis in addition to an annual basis.  The monthly firm yield of 
run-of-river water rights was evaluated by iteratively reducing the annual target diversions until no 
monthly shortages occur throughout the simulation period.  The reliable yield of a water right is the 
least amount of water diverted among all of the calendar years modeled. 

For reservoirs, an additional step is required to determine firm yield.  Water stored in reservoirs allows 
diversions to continue during periods of drought; however, diverting at high rates rapidly depletes 
storage.  To find the optimal target for a reservoir an iterative process is used, modeling the permitted 
diversion first at its full authorized amount and then at reduced target diversions until a yield is 
identified that is met throughout the simulation period.    

There were originally eight WAM scenarios (referred to as model runs) simulated under the TCEQ 
program.  The Guidelines for Regional Water Planning require the use of WAM Run 3, full-authorized 
diversion of current water rights with no return flows, when determining the supply available to the 
region.  This is a very conservative approach, since diversions for municipal and manufacturing users 
typically return up to 60 percent of that water to streams as treated wastewater effluent.  However, 
the majority of water rights do not address return flows to source streams, implying a right to full 
consumptive use.  The Region H Planning Group adopted the Region G – Brazos G WAM which 
modified the Brazos River WAM Run 3 to allow for some return flows from wastewater plants in the 
Brazos River basin.  Further discussion of the Brazos G WAM is described in detail in Section 3.3.1.6 
Brazos River Basin. 

Table 3-4 summarizes the projected yield from surface water supply sources currently available to 
Region H.  The total estimated 2060 yield available to Region H (approximately 2,641,400 acre-feet 
per year) is approximately equal to the estimated total in the 2006 Regional Water Plan, but the 
distribution between permits has changed.  The yield of several reservoirs decreased due to the 
projected storage loss as a result of sedimentation, but additional water rights were added as a result 
of the WAM modeling.  The major water rights and modeling assumptions for each basin are 
discussed in detail below. 
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Figure 3-8 

Major Surface Water Sources 
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Table 3-4 
Current Surface Water Supply Sources Available in Region H 

Projected Year 2060 Available Yield 
Basin/Reservoir/Run-of-River (acre-feet/year) 

Sam Rayburn Reservoir and Neches Basin Supplies1 64,177 
Neches-Trinity Coastal Basin 21,754 
Trinity Basin   

Lake Livingston/Wallisville 1,344,000 
Run-of-River, Lower Basin 224,530 

Trinity – San Jacinto Coastal Basin 34,313 
San Jacinto River Basin   

Lake Houston 168,000 
Lake Houston Additional Yield 5,000 
Lake Conroe 74,300 
Run-of-River 55,000 

San Jacinto – Brazos Coastal Basin 33,051 
Brazos River Basin   

BRA/COE System2 155,031 
Run-of-River, Lower Basin 418,311 

Brazos – Colorado Coastal Basin 12,019 
Local Supplies (i.e. Stock ponds, etc), all basins 31,895 

Total Existing Surface Water Supply  
Available to Serve Region H 2,641,381 

1   The total yield of Sam Rayburn Reservoir is approximately 820,000 acre-feet/year.  The 
value shown only includes the portion currently contracted to customers within Region H.  

2   This amount is based on current contracts within Region H.  The total yield of the 
BRA/COE system is approximately 650,000 acre-feet/year. 

The TCEQ WAM models were updated to add new water rights and reflect the effects of 
sedimentation on reservoirs.  Reservoirs reduce the velocity of the streams they impound, causing 
suspended soil particles to settle; over time, storage volume is lost due to this accumulation.  
Sedimentation rates were determined and applied to on-channel reservoirs to calculate the year 2000 
and year 2060 storage volumes (see Table 3-5).  The WAM model was then run under each storage 
condition.  The storage capacity lost to sedimentation reduced the yield of most reservoirs in the year 
2060.  This change in yield was represented as a linear decline over time in the summary tables. 
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Table 3-5 

Water Supply Reservoir Capacities 

Reservoir 

Surface Storage Capacity

Elev.
(feet msl) 

Original
(ac-ft) 

2000
(ac-ft) 

2060 
(ac-ft) 

Trinity Basin 
Livingston 131.0 1,741,867 1,738,326 1,717,083 
Anahuac 5.0 35,300 25,781 25,691 

San Jacinto Basin 
Houston 44.5 133,990 131,547 106,409 
Conroe 201.0 416,228 414,143 377,567 

Brazos Basin – BRA/COE System 
Aquilla 537.5 52,400 45,319 20,437 
Alan Henry 2220.0 115,937 94,808 39,478 
Belton 594.0 457,600 437,656 415,255 
Georgetown 791.0 37,100 36,904 36,519 
Granger 504.0 82,000 52,525 20,973 
Stillhouse Hollow 622.0 235,700 227,825 216,165 
Granbury 693.0 153,500 129,011 87,743 
Possum Kingdom 987.0 724,738 540,340 398,000 
Whitney 533.0 627,100 554,203 504,153 
Limestone 363.0 217,494 208,017 172,405 
Proctor 1162.0 59,400 55,457 49,599 
Somerville 238.0 160,100 147,104 126,869 
  

The total supply available from each source available to Region H is included in Table 3A.1, Current 
Water Sources, in Appendix 3A.  In general, Table 3A.1 indicates the maximum amount of water 
supply that could be obtained during DOR conditions from each supply source.  This information was 
compiled from existing contracts and water rights in Region H, the updated WAM for surface water 
supplies and groundwater studies addressed in Section 3.2 of this chapter.  Not all of the sources 
listed in Table 3A.1 are exclusively available to Region H.  Reservoirs located in the upper portions of 
the Brazos, Trinity and Neches basins are shown with their firm yield, but the portion of that yield 
available within Region H is limited to the contracted amounts. 

3.3.1.1 Neches-Trinity Coastal Basin 

Surface supplies in the Neches-Trinity Coastal River Basin were modeled using the TCEQ WAM Run 
3 model.  Of the water right permits totaling 70,175 acre-feet per year from the Neches-Trinity coastal 
basin, 40,191 acre-feet per year were reliable during the DOR.  Approximately one-third of this firm 
total is the U.S. Fish and Wildlife Service water right for the Anahuac National Wildlife Refuge.  Water 
rights yielding over 500 acre-feet per year for consumptive uses (all for irrigation) are listed in 
Table 3A.1 and have a total reliable yield of 21,754 acre-feet per year.  This is almost identical to the 
basin yield estimated in the 2006 Regional Water Plan (21,701 acre-feet per year).  The WRAP input 
file for this model is included in Appendix 3B. 

3.3.1.2 Trinity River Basin 

The Trinity River Basin contains 32 major reservoirs, including two Region H sources, Lake 
Livingston/Wallisville and Lake Anahuac.  The permitted yield of Lake Livingston was diminished 
using WAM Run 3, but showed a firm yield in excess of the permit amount in the TCEQ WAM Run 1 
(full use with expected return flows).  In the 2006 Region H Water Plan it was assumed that sufficient 
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return flow from the Upper Trinity Basin would be available throughout the planning period to make 
Lake Livingston’s permitted yield firm.  As part of the 2011 Region Water Plan Update, a special 
study was included to analyze the upper basin demands, reuse strategies and return flows projected 
in the 2006 Region C Water Plan and the effects on the firm yield of Lake Livingston.  The study also 
included updates to reuse strategies and projected return flow estimates identified in the 2008 Region 
C Water Conservation and Reuse Study.  The 2011 Region H plan identified the following: 

• Projected Return Flows Available at the Oakwood Gage (CP 8TROA) 

• Firm Yield of Lake Livingston during each planning period decade 

• Necessary level of return flows required to make the permitted yield of Lake Livingston firm 

The firm yield of the Lake Livingston water rights is expected to decrease from the full permitted yield 
of 1,344,000 acre-ft per year in the year 2010 to 1,265,000 acre-ft per year in the year 2030.  The 
decrease in firm yield is the result of increasing amounts of reuse projected in the upper basin, 
reducing the amount of return flows available to Region H.  The firm yield is then projected to 
increase after 2030 as Region C begins to import water supplies to meet growing demands.  By the 
year 2050 the permitted yield of Lake Livingston is projected to be firm.  The projected reductions in 
the firm yield of Lake Livingston are anticipated to be a conservative estimate, as the upper basin is 
not expected to implement all of the reuse strategies recommended in the 2006 Region C Plan.  The 
results of the study are summarized below: 

• Minimum upper basin net return flows of 253,055 acre-ft per year projected in 2030 

• Minimum return flows available to Region H in 2030 of approximately 185,500 acre-ft per 
year 

• Firm yield of Lake Livingston water rights are reduced in decades 2020, 2030 and 2040 

• Minimum firm yield of Lake Livingston water rights is approximately 1,265,000 acre-ft per 
year in 2030 

• Minimum level of return flows required to make Lake Livingston water rights firm is 
approximately 285,000 acre-ft per year in 2060 

A summary of the return flow analysis and Lake Livingston yield analysis was prepared to coordinate 
the findings of this study with Region C.  The summary report is included in Appendix 3C.  The WRAP 
input files for this analysis are included in Appendix 3B. 

The reliability of three lower Trinity River ROR supplies came from a set of “fixed right” agreements.  
The agreements are between the Trinity River Authority (TRA) and the City of Houston (COH) (who 
jointly own the water rights for Lake Livingston) and three providers of irrigation-water.  These 
irrigation-water providers are the Chambers-Liberty Counties Navigation District (CLCND), the 
American Rice Growers Co-op Association (Dayton Canal), and the Lower Neches Valley Authority 
(LNVA) which owns and operates the Devers Canal.  Pursuant to the fixed right agreement CLCND, 
Dayton Canal, and Devers Canal are entitled to divert up to 88,820, 33,000, and 86,000 acre-feet per 
year, respectively.  These diversions occur from the Trinity River and some tributaries of the Trinity 
River.  Although these diversions physically take place downstream of Lake Livingston, they are 
senior in priority to the Lake Livingston water rights. 

Approximately 27,500 acre-feet per year of the Devers Canal’s 86,000 acre-feet per year is part of 
Lake Livingston yield and is reflected in the plan as a contractual commitment of the TRA.  Fifty-six 
thousand, of the remaining 58,500 acre-feet per year of the Devers Canal yield, was purchased by 
the San Jacinto River Authority (SJRA), for use in the Trinity-San Jacinto Coastal Basin.   
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Houston recently purchased outright the entire amount of the Dayton Canal fixed right agreement.  
Additionally, Houston holds another water right in the Trinity River Basin with an authorized diversion 
of 45,000 acre-feet per year from the Old River Tributary of the Trinity River.  The reliable yield of the 
run-of-river right is 26,510 acre-ft per year. 

In addition to the 58,820 acre-feet per year in the fixed right agreements, CLCND also owns the rights 
(39,613 acre-feet per year, of which 17,700 acre-feet per year is reliable) to the Turtle Bayou (Lake 
Anahuac) supply in the Trinity River Basin.  The SJRA purchased a portion (30,000 acre-feet per 
year) of CLCND’s fixed right in 2001.  The ownership of the Trinity River Basin supplies is 
summarized in Table 3-6. 

Table 3-6 

Ownership of Trinity River Basin Supplies 

Owner Source Permitted Amount
(acre-feet/year) 

2060 Reliable 
Yield 

(acre-feet/year) 
COH Lake Livingston/Wallisville System 940,800 940,800 
TRA Lake Livingston/Wallisville System 403,200 403,200 
COH Trinity River and Big Ditch 38,000 33,000 
COH Old River Tributary 45,000 26,510 
SJRA Trinity River 86,000 86,000 

CLCND Trinity River 73,334 58,820 
CLCND Lake Anahuac 39,613 17,700 
LNVA Trinity River 2,500 2,500 

Total 1,628,447 1,568,530 
 

The supply amounts shown for the Lake Livingston/Wallisville Saltwater Barrier system are the total 
permitted diversions for each body of water, as discussed in the paragraph above.  The City of 
Houston has a permit to divert 902,800 acre-feet per year from Lake Livingston and 38,000 acre-feet 
per year from the Wallisville Saltwater Barrier.  The TRA has a permit to divert 351,600 acre-feet per 
year from Lake Livingston and 51,600 acre-feet per year from the Wallisville Saltwater Barrier.  Not all 
of this water would be available to Region H.  Of the amount that is owned by the TRA, approximately 
26,900 acre-feet per year is committed outside of Region H.  In addition, it should be noted that 
physical diversions are not made from the Wallisville Saltwater Barrier, but the combined yield of 
Lake Livingston is increased when operated in conjunction with the Wallisville Saltwater Barrier.  The 
increase in yield is a result of the barrier precluding the need for salinity reduction releases for 
downstream senior water rights. 

3.3.1.3 Trinity-San Jacinto Coastal Basin 

The surface water supply in the Trinity-San Jacinto Coastal Basin was modeled using WAM Run 3.  
Water right permits totaling 44,473 acre-feet per year from the Trinity-San Jacinto Coastal Basin were 
analyzed using the water availability model.  Of this, 34,973 acre-feet per year was found to be 
reliable during the DOR.  Water rights yielding over 500 acre-feet per year for consumptive uses are 
listed in Table 3A.1 located in Appendix 3A, and total 34,313 acre-feet per year.  NRG’s Cedar Bayou 
plant has a permit to divert 30,000 acre-feet per year of saline water from Cedar Bayou, which 
accounts for most of the firm supply.  The remaining 4,313 acre-feet per year of reliable yield are 
irrigation rights.  The WRAP input file for this model is included in Appendix 3B. 



Chapter 3 – Analysis of Current      
Water Supplies   August 2010   
 

 
3-30  

3.3.1.4 San Jacinto River Basin 

The surface water supply in the San Jacinto River Basin was modeled using WAM Run 3.  Water 
right permits totaling 374,544 acre-feet per year from the San Jacinto River Basin were analyzed 
using the water availability model.  Of the 374,544 acre-feet per year permitted, 302,300 acre-feet per 
year was found to be reliable during the DOR.  In addition to the surface water rights, the Indirect 
Reuse Water Right 10-5809 was issued in June 2004 and included in Table 3A.1 (Appendix 3A).  The 
WRAP input file for this model is included in Appendix 3B. 

The only reliable ROR diversion right included for the basin is the SJRA permit for 55,000 acre-feet 
per year.  SJRA diversions are physically made from Lake Houston and are the primary source of 
water for the SJRA Highlands Canal System.  The water right is included in the TCEQ model as a 
run-of-river right as originally permitted.  However, the reliability of the water right is based on a water 
contract between the City of Houston and the San Jacinto River Authority.  As a result, the 2011 
Region H Water Plan recommends the full permitted amounts of 55,000 acre-ft per year for the SJRA 
run of river permit and 168,000 acre-ft per year for the original Lake Houston permit as reliable in 
accordance with the 2001 and 2006 Region H Water Plans.  Other reliable run-of-river water rights in 
the basin were either for recreation or less than 500 acre-feet per year and were not included in 
Table 3A.1 (Appendix 3A).  In September 2009, the TCEQ granted an additional 80,000 acre-feet of 
run-of-river split between the City of Houston and the SJRA.  Physically, diversions will be made from 
Lake Houston at existing COH and SJRA pump stations.  The supply is not 100% reliable but will 
allow for the use of the in-basin supply, when available, in lieu of transferring water from the Trinity 
Basin.    

Lake Houston 

The available yield of Lake Houston is determined from two permitted diversions.  The original 
permitted diversion of Lake Houston, 168,000 acre-feet per year, is firm throughout the planning 
period.  This is due to the downstream location of Lake Houston on the San Jacinto River and its 
seniority relative to other major water rights in the basin.  The COH owns the entire original permitted 
yield from Lake Houston.  The 2006 Region H Water Plan included additional yield from Lake 
Houston as a recommended water management strategy.  In 2008, the TCEQ granted the additional 
yield from Lake Houston (Permit No. 5807) with a permitted diversion of 28,200 acre-feet per year.  
The 2011 Plan has been updated to include the additional yield from Lake Houston as part of the 
available supply.  Using the 2060 sedimentation condition, only an additional 5,000 acre-feet per year 
is available from Lake Houston as firm supply.  The total supply available from Lake Houston in 2060 
(173,000 acre-ft per year) is the sum of the supply available from the original permit (168,000 acre-
feet per year) and the additional yield permit (5,000 acre-feet per year).   

Lake Conroe 

The Lake Conroe yield declined from its permitted amount of 100,000 acre-feet per year to 
74,300 acre-feet per year due to the WAM Run 3 condition and the year 2060 storage capacity 
estimate.  The WAM Run 3 assumption that no return flows will be available greatly impacted the 
streamflows in the lower San Jacinto Basin.  Lake Houston is senior to Lake Conroe, which results in 
Lake Conroe passing inflows when Lake Houston storage levels drop.  As a result of the removal of 
return flows from the model, Lake Conroe passes more inflows in order to keep Lake Houston full.  
Also, the bathymetric survey used to determine the sedimentation rate for Lake Conroe identifies a 
potential discrepancy in the original volumetric capacity of Lake Conroe.  This discrepancy likely 
resulted in a higher than actual sedimentation rate, which also reduces the yield over a 60-year 
period.  The COH and SJRA jointly own the water rights for Lake Conroe.  The COH’s portion is 
66,667 acre-feet per year from Lake Conroe, with an estimated year 2060 reliable yield of 
49,038 acre-feet per year.  The SJRA portion is 33,333 acre-feet per year from Lake Conroe, with an 
estimated year 2060 reliable yield of 25,262 acre-feet per year.   
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Entergy (formerly Gulf States Utility Company) has a contractual agreement with SJRA to divert water 
from Lake Conroe into Lewis Creek Reservoir.  In the TCEQ WAM Run 3, this permit is represented 
as a separate water right.  This was corrected in the 2006 Plan and represented as a contract. 

3.3.1.5 San Jacinto-Brazos Coastal Basin 

Surface supply in the San Jacinto-Brazos Coastal Basin was modeled using Run 3.  Water right 
permits totaling 120,919 acre-feet per year from the San Jacinto-Brazos Coastal Basin were analyzed 
using the water availability model.  Of the 120,919 acre-feet permitted, only 37,569 acre-feet per year 
was found to be reliable during the DOR.  Water rights yielding over 500 acre-feet per year for 
consumptive uses are listed in Table 3A.1 of Appendix 3A, and total 33,051 acre-feet per year.  
NRG’s Webster plant had a permit to divert 4,440 acre-feet per year of saline water.  Since 2006 the 
permit has been canceled at the request of NRG.  The Gulf Coast Water Authority (GCWA) owns two 
water rights in the San-Jacinto Basin including one water right recently acquired from the former 
Chocolate Bayou Water Company (CBWC).  The GCWA water right C5169 was represented in the 
2006 Region H Water Plan with a reliable yield of 3,842 acre-ft per year.  However, the water right is 
used for impoundment in the Sugarland area and not as a source to supply water contracts according 
to GCWA.  The GCWA system availability is discussed further in Section 3.3.1.6.  To reflect this, the 
availability of the water right recommended in the 2011 Region H Water Plan is 0 acre-ft per year.  
The reliable yield of water right C5357 was reduced from 17,600 acre-ft per year in the 2006 Region 
H plan to 15,930 acre-ft per year in the 2011 Plan.  The firm portion of this supply is 2,120 acre-feet 
per year.  The WRAP input file for this model is included in the Brazos Basin WRAP input file in 
Appendix 3B. 

3.3.1.6 Brazos River Basin 

Surface supply in the Brazos River Basin was modeled by the Consultant for the Brazos G Water 
Planning Group.  A survey of wastewater plant operators within the Brazos Basin was conducted to 
determine the amount of anticipated reuse during the planning period.  Based on the survey results, 
WAM Run 3 was modified to allow 65,256 acre-feet per year (58.3 million gallons per day [mgd]) of 
return flows in the model in the 2010 decade and 128,503 acre-feet per year (114.7 million gallons 
per day [mgd]) of return flows in the 2060 decade.  There are water right permits in the Brazos River 
Basin of Region H totaling 866,351 acre-feet per year.  The modeled annual reliable yield of these 
rights was 488,419 acre-feet per year.  Water rights yielding over 500 acre-feet per year for 
consumptive uses are listed in Table 3A.1 of Appendix 3A and total 418,311 acre-feet per year.  The 
WRAP input file for this model is included in Appendix 3B. 

There was a significant reduction in expected yield from the lower Brazos Basin despite the 
allowance of limited return flows in the model.  The largest decline was seen in the Dow Chemical 
water right, with an authorized diversion of 321,856 acre-feet per year.  The reliable yield of this right 
was reduced from 148,052 acre-feet per year in the 2006 Plan to 137,475 acre-feet per year in the 
2011 Plan due to reduced return flows.  Similarly, the Brazosport Water Authority water right yield 
decreased from 23,017 acre-feet per year to 16,492 acre-feet per year.  Despite the yield reductions 
for several water rights in the basin, some firm yields increased.  The Richmond Irrigation Company 
water right was estimated at 29,920 acre-feet per year in the 2006 Region H Water Plan and was not 
reduced under this model.  Similarly, NRG Energy Inc’s yield from Smithers Lake remained 
unchanged at 34,300 acre-feet per year. 

The Gulf Coast Water Authority holds three water rights in the Brazos Basin, including a recently 
purchased water right previously owned by the former Chocolate Bayou Water Company.  In the 
2006 Region H Water Plan, the combined reliable yield of the three rights was estimated at 
235,005 acre-feet per year based on the minimum annual diversion during the drought of record.  
Under this model scenario, the estimated reliable yield fell to 229,786 acre-feet per year due to lower 
estimated return flows from the upper basin.  The combined firm yield of the three water rights is 
approximately 78,344 acre-ft per year when analyzed on a monthly basis.  This is the result of water 
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rights C5171 and C5322, which are not reliable during the months of July and August during the 
Drought of Record.   

After discussing the water availability with the GCWA, a monthly analysis of the GCWA contracts and 
reliable yields was conducted.  This allowed the reliable yield of the water rights to be analyzed as a 
system rather than individually.  In addition to the three water rights in the Brazos Basin, the analysis 
also included reliable yield from a GCWA water right in the San Jacinto – Brazos Basin, water supply 
contracts from the BRA and existing contracts for future supply from the GCWA.  The existing 
contracts for future supply consist of several contracts that will be available after 2015 once the 
required infrastructure is constructed to treat additional raw water from the GCWA.  A strategy will be 
developed in Chapter 4 to allocate the supplies provided to these contracts.  The analysis concluded 
that from the combination of sources, the GCWA was able to provide 256,838 acre-feet per year to 
meet contractual demands.  Of this supply, 198,323 acre-feet per year is supplied from the three run-
of-river water rights in the Brazos Basin.  The remaining supplies come from a water right in the San 
Jacinto – Brazos and supplies contracted from the BRA. 

Brazos River Authority/U.S. Army Corps of Engineers System (BRA/COE) 

The Brazos River Authority stores water in a system of water supply and flood control reservoirs in 
the middle and upper basins.  The Authority owns Possum Kingdom, Granbury, and Limestone 
Reservoirs.  The U.S. Army Corps of Engineers owns the remaining reservoirs in the system.  The 
supply amounts included in Appendix 3A for these facilities were provided by the Brazos G Water 
Planning Group.  The combined firm yield of the BRA Reservoirs is estimated at 650,477 acre-feet 
per year assuming 2010 sedimentation conditions.  The portion of this yield available to Region H is 
reflected in supply contracts between the BRA and customers in this region.  Those contracts total 
155,030 acre-feet per year. 

3.3.1.7 Brazos-Colorado Coastal Basin 

The Brazos-Colorado Coastal Basin contains the lower reach of the San Bernard River.  The model 
for this basin was included in the Colorado River WAM, prepared by RJ Brandes Co. for the TCEQ.  
Two water rights were identified within Brazoria County, and the WAM Run 3 results for these rights 
are identified in this report.  A year 2060 iteration was not made for this basin because sedimentation 
was not anticipated in the off-channel reservoir associated with these rights.  The WRAP input file for 
this model is included in Appendix 3B. 

3.3.1.8 Lake Sam Rayburn 

A water supply allocated from Lake Sam Rayburn in the Neches River Basin, listed in Table 3A.1, 
represents contracted amounts from the Lower Neches Valley Authority by the Trinity Bay 
Conservation District, the Bolivar Peninsular SUD and irrigators in Chambers and Liberty Counties.  
The full yield of the lake was obtained from the East Texas Water Planning Group, and the contract 
amounts are reflected in both regional plans.   

3.3.1.9 Local Supplies 

Local supplies (stock ponds, catchments, etc.) that cannot be related to reported groundwater or 
surface water use are currently meeting certain livestock and mining demands.  The TCEQ allows a 
landowner to impound up to 200 acre-feet of water without obtaining a water right.  Numerous local 
supplies are included as surface water supplies in Appendix 3A. 

3.3.2 Discussion of Modeling Results 

It is important to note that the TCEQ WAMs are based on historic hydrologic data to account for 
rainfall and evaporation losses.  While the model provides an approximation of water right availability 
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during the drought of record, the model does not predict water right availability in future droughts 
which may have different hydrologic conditions.  The models generally do not include return flows that 
often increase the reliability of downstream water rights.  The reliability of water rights that rely on 
reservoir storage is also based on assumed sedimentation rates that are projected through the 
planning period.  While this assumption is good for planning purposes, it may not reflect current 
sedimentation rates.  The models also contain assumptions in the internal modeling routines that 
affect the accuracy of results.  Currently, the models are also not able to simulate the interaction 
between groundwater and surface water supplies. 

 
3.3.3 Surface Water Drought Susceptibility 

Within this report, the surface water reservoir and ROR supplies represent firm yield and reliable 
quantities, respectively.  However, surface water is dependent on rainfall, and future droughts cannot 
be expected to follow the same pattern as the DOR used in the WAM.  Therefore, the river authorities 
and water providers in Region H maintain Drought Contingency Plans prepared under provision of the 
Texas Administrative Code, Section 30, Chapter 288 for their respective shares of these supplies.  
These drought plans are highlighted in Table 3-7 and tabulated in detail in Appendix 3D.  While each 
water provider utilizes unique criteria to define drought stages, their drought contingency plans use a 
common methodology.  A first-stage trigger is used to initiate customer notification systems and 
voluntary use reductions.  A second-stage trigger is used to initiate mandatory use reductions.  
Finally, a third-stage trigger is used to initiate additional use reductions and/or the suspension of 
service to some customers.   
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Table 3-7 

Typical Drought Triggers for Region H Supplies 

Water Source/ 
Established By 

Drought 
Type Trigger Condition and Duration 

Lake Livingston – 
Wallisville System/TRA Mild Lake Livingston elevation is <126.50 feet at USGS gage, 

condition lasts 1 day 

 Moderate Lake Livingston elevation is <124.00 feet at USGS gage, 
condition lasts 1 day 

 Severe Lake Livingston elevation is <121.40 feet at USGS gage, 
condition lasts 1 day 

Lake Conroe/SJRA Mild Elevation <198 feet (85% of storage capacity), condition 
lasts 1 day 

 Moderate Elevation <190 feet (55% of storage capacity), condition 
lasts 1 day 

 Severe Elevation<185 feet (40% of storage capacity), condition 
lasts one day 

Houston System 
Reservoirs/ 

City of Houston 
Mild 

Combined storage (Lakes Livingston and Houston) is 
less than 24 months surface water supply, condition lasts 
10 consecutive days 

 Serious 
Combined storage (Lakes Livingston and Houston) is 
less than 18 months surface water supply, condition lasts 
10 consecutive days 

 Severe 
Combined storage (Lakes Livingston and Houston) is 
less than 12 months surface water supply, condition lasts 
10 consecutive days 

Brazos River at 
Richmond/GCWA Mild 12.19 feet or 1700 cfs, condition lasts 1 day 

 Moderate 11.93 feet or 1500 cfs, condition lasts 1 day 
 Watch 11.65 feet or 1300 cfs, condition lasts 1 day 
 Warning 11.23 feet or 1000 cfs, condition lasts 1 day 

BRA System 
Reservoirs/BRA Watch 

For a reservoir/reservoir system, when storage is < Stage 
1 Trigger level and could be reduced to Stage 2 Trigger 
or less during the next 12 months. 
For the entire Authority system, when the combined 
storage of the Authority system is < Stage 1 Trigger level 
and could be reduced to Stage 2 Trigger or less during 
the next 12 months. 

 Warning 

For a reservoir/reservoir system, when storage is < Stage 
2 Trigger level and could be reduced to Stage 3 Trigger 
or less during the next 12 months. 
For the entire Authority system, when the combined 
storage of the Authority system is < Stage 2 Trigger level 
and could be reduced to Stage 3 Trigger or less during 
the next 12 months. 

 Emergency

For a reservoir/reservoir system, when storage is < Stage 
3 Trigger level. 
For the entire Authority system, when the combined 
storage of the Authority system is < Stage 3 Trigger level. 
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3.3.4 Surface Water Conveyance Systems 

Region H contains a number of raw surface water conveyance systems (pipelines, canals, and pump 
stations).  The conveyance systems lie primarily in the coastal river basins in the southern counties of 
Region H.  The main canal systems belong to the COH, CWA, Gulf Coast Water Authority (GCWA), 
TRA, Lower Neches Valley Authority (LNVA), Chocolate Bayou Water Company (now part of the 
GCWA), SJRA, CLCND, and Dow Chemical.  The information in this section was gathered from each 
of the entities listed above and the Trans-Texas Water Program Phase I Report for the Southeast 
Area.  These systems are shown in Figure 3-9. 

The CWA network consists of a main conveyance canal system and a pipeline distribution system.  
The conveyance system includes the Trinity River pump station, the main canal, the Lynchburg 
Reservoir, the Cedar Point lateral, the Lake Houston pump station, and the west canal.  The Trinity 
River pump station near Liberty has been expanded to the ultimate design capacity of 1,400 mgd.  
The main canal runs westerly from the Trinity River pump station about 22 miles to the Lynchburg 
Reservoir (north of the Houston Ship Channel).  The total capacity of the canal is approximately 
1,300 mgd from the Trinity River Pump Station to the Cedar Point lateral.  Downstream of the Cedar 
Point lateral, the canal has a capacity of 1,100 mgd.  The Lynchburg Reservoir has an impoundment 
capacity of 4,600 acre-feet.  The Cedar Point lateral, with a design capacity of 230 mgd, is located 
about 8 miles southwest of the Trinity River pump station and diverts water from the main canal 
southward.  The Lake Houston pump station diverts water from Lake Houston into the CWA west 
canal, which travels southwesterly until it terminates at the COH East Water Purification Plant.  The 
CWA distribution system consists of pressure pipelines that start at the Lynchburg Reservoir with the 
Lynchburg pump station and extend southwest about 10 miles to the Bayport Industrial Complex and 
eastward along State Highway (SH) 225 conveying raw water to industrial users and to the Southeast 
Water Purification Plant (SEWPP).  

The GCWA system consists of three main canals that deliver water from the Brazos River to Fort 
Bend, Brazoria, and Galveston Counties: the American Canal, the Briscoe Canal, and the Galveston 
Canal System.  The American Canal runs parallel to SH 6 southeasterly from the Brazos River lift 
station (the Shannon Plant, which is 12 miles north of Rosenberg) to Alvin, Texas.  The Briscoe Canal 
runs southeasterly from the Brazos River pump station (the Briscoe Plant, which is 6 miles west of 
Arcola) to Alvin and then to an industrial complex in southern Brazoria County.  The American Canal 
is connected to the Briscoe Canal by “Lateral 10” just west of Manvel.  The Galveston Canal System 
extends from the old Briscoe system southeast of Alvin to the GCWA Reservoir (four miles east of 
Dickinson).  The Galveston Canal System connects to the American Canal six miles east of Alvin.  
The Gulf Coast Water Authority has three pump stations: the Shannon Plant with a total capacity of 
347 mgd, the Briscoe Plant with a total capacity of 302.4 mgd, and the American Canal’s second lift 
station located in Sugar Land with a total capacity of 225 mgd.   

The GCWA has recently purchased water rights formerly held by the Chocolate Bayou Water 
Company.  The former Chocolate Bayou Water Company distribution system is divided into two 
sections.  The Juliff section, also known as the old South Texas Water system, transports water from 
the Juliff pump station on the Brazos River near the Fort Bend-Brazoria County border, and the 
Chocolate Bayou Canal section, which transports water from Chocolate Bayou near Liverpool.  The 
Juliff section has two main canals (the North Canal and the Main Canal) and the Angleton Lateral.  
This section provides irrigation water to rice farmers and some industrial water to Brazoria County.  
The Chocolate Bayou Canal section has its main pump station on Chocolate Bayou, but there are 
additional pump stations on Mustang Bayou and Halls Bayou as well.  This section also provides 
irrigation and industrial water to Brazoria County. 

The Dayton Canal is a small system that serves Liberty County.  The canal, which diverts from the 
Trinity River, extends about 20 miles west of the river and has an estimated capacity of 90 mgd.   
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The Devers Canal System currently delivers irrigation water easterly from the Trinity River to 
customers in Liberty and Chambers Counties.  The main canal system is 81 miles with 125 miles of 
laterals.  Due to the flat grade of the main canal, the flow can be reversed to flow westerly.  The 
system contains two pump stations.  The first one on the Devers main canal at the Trinity River has a 
total rated capacity of 295 mgd, and the second pump station (near SH 563) has a total capacity of 
274 mgd.  The Devers system has recently been acquired by the Lower Neches Valley Authority 
(LNVA). 

The LNVA system diverts water from the Neches River and Pine Island Bayou and delivers it to 
customers in Jefferson County, farmers in Chambers and Liberty Counties, and to the Bolivar SUD in 
Galveston County.  The LNVA canal consists of two main canals, the Neches Main and the BI Main.  
After the junction of the two main canals, the Neches Main travels southwesterly until the Nolte Canal 
branches off traveling westward into Liberty County.  At this point the Neches Main turns and extends 
southward into Chambers County.  The Nolte Canal and the end of the Neches Main are the only 
sections of the LNVA canal system that extend into Region H.  The Nolte Canal is divided into two 
portions by a check structure.  The capacity of the Nolte Canal upstream of the check is 130 mgd and 
36 mgd downstream from the check structure. 

SJRA provides raw surface water from a point at the Lake Houston dam through its canal system and 
SJRA’s Highlands Reservoir to a point just north of the Houston Ship Channel, providing service to 
the industrial customers in eastern Harris County.  SJRA also contracts with the Coastal Water 
Authority (CWA) to convey up to 50 MGD of its Trinity Basin water supplies through the CWA Main 
Canal, and from there to their Highlands System.  

The CLCND canal system diverts water from the Trinity River just south of Lake Anahuac.  The canal 
travels easterly and branches to the north and south along the length of the main canal to serve the 
City of Anahuac and irrigators in Chambers County. 

The Dow Chemical Company diverts water from the Brazos River into the Harris and Brazoria 
Reservoirs in Brazoria County.  From Harris Reservoir, water is released into Oyster Creek and 
rediverted into a canal near Lake Jackson.  From the Brazoria Reservoir, water is released into 
Buffalo Camp Bayou, which joins the Dow canal below the Oyster Creek diversion pump station.  The 
canal travels parallel to the Brazos River and supplies the Brazosport Area Water Authority’s water 
treatment plant before entering the Dow complex just north of Freeport.  The canal continues east 
around Freeport to serve the Dow southern facility. 
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Figure 3-9 

Raw Surface Water Conveyance Systems 
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3.3.5 Previously Studied Potential Reservoir Sites 

In the City and Basin Master Plans within Region H, twenty-four potential reservoir sites have been 
identified.  Of these, five have been identified in the State and Regional Water Plans as reservoir 
sites of unique value—Allens Creek in the Brazos Basin, Austin County; Little River and Little River 
Off-Channel in the Brazos Basin, Milam County; Bedias in the Trinity Basin, Madison County; and 
Tehuacana in the Trinity Basin, Freestone County.  Construction of the Allens Creek reservoir and the 
Little River Off-Channel reservoir was recommended in the 2006 Region H Water Plan.  From 
information provided in existing studies and reports, a summary table listing expected yields, costs, 
and a brief discussion of potential issues of concern regarding each potential reservoir is included in 
Appendix 3E. 

The potential reservoir sites for Region H were reassessed as potential water management strategies 
for this update to the water plan.  That discussion is presented in Chapter 4.  Also, the sites were 
again considered for recommendation as reservoir sites of unique value.  That discussion is 
presented in Chapter 8.  

3.3.6 Legal and Regulatory Factors 

A number of legal (institutional) and regulatory factors affect water planning, development, and usage 
within the Region H area.  The most notable of these factors are surface water rights, groundwater 
conservation districts, interbasin transfer rules, wastewater return flow impacts, and environmental 
flow requirements.  

All of the water included in the analysis of surface water supplies for Region H is obtained under 
water rights issued through the TCEQ and its predecessor agencies.  The larger wholesale water 
providers hold a substantial portion of the rights available to the region, and these large providers 
contract to supply water obtained under those rights to various WUGs.   

Five groundwater conservation districts exist within the Region H area.  These districts are the 
HGSD, FBSD, Bluebonnet Groundwater Conservation District (includes Austin, Walker, and Waller 
Counties), Lone Star Groundwater Conservation District (Montgomery County) and Mid-East Texas 
Groundwater Conservation District (includes Leon and Madison Counties).  Each district enacts and 
enforces groundwater regulations within their respective counties.  The specific rules regulating the 
use of groundwater use were described in the previous section, Subsidence Effects.  The Harris-
Galveston and Fort Bend districts have adopted regulatory plans that limit the withdrawal of 
groundwater within their respective counties.   

The Brown-Lewis Bill (formally Senate Bill 1, 75th Legislature) included restrictions on the interbasin 
transfer of water.  These rules mandate that water supplies obtained by a receiving basin become 
junior to all other rights in existence within the originating basin of the transfer.  This rule applies to all 
future permits associated with interbasin transfers.  As illustrated within this report, a significant 
quantity of water currently supplied within Region H occurs via interbasin transfers.  A portion of the 
water delivered by all of the larger water providers occurs through some type of interbasin transfer.  
The most significant of these are the COH and SJRA transfers of Trinity River water into the San 
Jacinto watershed and the BRA and GCWA transfers of Brazos River water into the San Jacinto-
Brazos Coastal Basin.  It is anticipated that new interbasin transfers will be needed to support growth 
throughout Region H, particularly to the San Jacinto and San Jacinto-Brazos Basins where the 
largest population growth is occurring.  Current limitations on interbasin transfers will affect the 
development of future water resource management strategies. 

In the 77th Texas Legislature, the Water Code was amended to remove an obstacle to long-term 
planning.  Under the previous law, any water right that was unused for a period of ten years could be 
cancelled by the TCEQ, making that water available for diversion under other water rights permits.  
This is contrary to the state and regional water planning processes, which project demands 50 years 
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in advance and recommend projects to meet demands 30 years in advance.  The amendment to the 
Water Code exempts certain water rights from cancellation for non-use, including permits obtained as 
a result of the construction of a reservoir in whole or in part by the permit holder, permits for 
reservoirs of 50,000 acre-feet or larger, and permits obtained to meet demonstrated long-term water 
supply or electric generation needs. 

Wastewater reuse and reclamation is a water management strategy that is growing in usage within 
the Texas water industry.  Wastewater reuse is the reuse of wastewater prior to its discharge into a 
receiving stream of the state.  These reused quantities can become supply for irrigation, 
manufacturing, mining, steam-electric power and limited municipal purposes (landscaping, etc.).  
Wastewater reclamation, however, can affect the reliability of existing surface water rights.  In 
particular, within Region H, one of the greatest potential areas of reuse is within Harris and 
Montgomery Counties upstream of Lake Houston.  Reuse within Region C in the Trinity Basin would 
impact the yield of Lake Livingston.  Thus significant reuse of these flows may affect the water rights 
of SJRA, TRA, and COH.  Indirect reuse permits are increasingly being requested within the state, 
allowing the use of the bed and banks of the receiving stream to carry treated effluent to a 
downstream diversion point.  Unlike direct reuse, this practice is considered a separate diversion and 
requires a separate water right permit.  These permits typically allow the rediversion of a percentage 
of the discharged volume, with the difference being allocated to meet carriage losses and instream 
flow requirements.  The amount required to be left instream is determined on a site-specific basis by 
TCEQ.   

3.3.7 Environmental Uses and Requirements 

Water right permits for environmental use and enhancement may be granted by TCEQ, although 
there is no use category within the Water Code for meeting environmental needs.  These water rights 
are typically categorized as Recreational or Other.  Within Region H, there are fewer than 20 permits 
for the diversion or impoundment of water for the purposes of wetland habitat creation/maintenance, 
wetland mitigation, or wildlife conservation.  The larger of these permits are listed in Table 3-8.  Since 
1985, environmental flow requirements have been included as conditions within new and amended 
water rights.  These requirements may include a specified minimum instream flow or gauge height 
threshold for diversions under the permit, or specify a percentage of the diverted amount that must be 
returned to the source stream.  The establishment of these permit conditions requires supporting data 
on environmental needs of rivers, streams, bays, and estuaries for wetlands habitat.  To increase this 
body of knowledge, the Texas Instream Flow Program was initiated in 2003 as a joint effort between 
TPWD, TCEQ, and TWDB.  A series of studies are funded and underway, and the results will be 
incorporated in future water rights permitting and regional water planning. 

In 2007, Senate Bill 3 took effect beginning the environmental flows allocation process.  The process 
began with the creation of the Environmental Flows Advisory Group and the Texas Environmental 
Flows Science Advisory Committee to guide the statewide process.  Two basin and bay area 
stakeholder groups have been formed to develop recommendations concerning environmental flow 
regime, associated policy considerations, and strategies to meet the flow recommendations that will 
impact environmental flows in Region H.  The Trinity and San Jacinto Rivers and Galveston Bay 
Stakeholders Committee was appointed in July of 2008.  The TCEQ is expected to adopt 
environmental flow standards for the Trinity and San Jacinto Rivers/Galveston Bay by June 1, 2011.  
The Stakeholder group for the Brazos River/Bay and Estuary Area will be appointed by June 1, 2010 
and begin working on recommendations concerning environmental flow regime, associated policy 
considerations, and strategies to meet the flow recommendations.  The TCEQ is expected to approve 
the group’s recommended environmental flow standards by April 1, 2013. 
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Table 3-8 

Major Environmental Water Rights in Region H 

Owner Stream Use Diversion
(acre-feet/year) 

U.S. Anahuac Wildlife Refuge Oyster Bayou Anahuac NWR* – wetland 
habitat 21,000 

Texas Parks & Wildlife Department Carpenters Bayou Sheldon WMA** – 
wetland habitat 2,688 

U.S. Fish and Wildlife Service 
Bastrop Bayou 
Austin Bayou 

Brazoria NWR –  
fish & wildlife 
conservation 

2,527 

U.S. Fish and Wildlife Service Cedar Lake Creek San Bernard NWR – 
wetland habitat 1,086 

U.S. Fish and Wildlife Service Big Slough 
Brazoria NWR –  

fish & wildlife 
conservation 

1,080 

*NWR is National Wildlife Refuge  
**WMA is Wildlife Management Area 

A new provision under the Texas Water Code establishes the Texas Water Trust within the Texas 
Water Bank.  Existing water rights can be placed in the Texas Water Trust to be dedicated to 
environmental needs, including instream flows, water quality, fish and wildlife habitat, or bay and 
estuary inflows.  While no water rights from Region H have yet been placed in the Texas Water Trust, 
it can be anticipated that it will figure in further efforts to address both the technical and institutional 
issues associated with environmental water rights within Region H. 

3.3.7.1 Bay and Estuary Inflows 

Estuaries are coastal waters where inflowing stream or river water mixes with and measurably dilutes 
sea water.  The Brazos River has a very small estuary, but Galveston Bay is one of the largest and 
richest estuary systems in the state.  Tides along the Region H portion of the Texas Gulf Coast are 
small (typical ranging up to 2 feet), but their influence is felt far inland due to the flat topography of the 
coastal plain.  Galveston Bay averages a 7-foot tidal depth, so freshwater inflows are important in 
balancing the tidal intrusion of seawater into the estuary habitat.   

The Region H Water Planning Group requested input from the Galveston Bay Freshwater Inflow 
Group (GBFIG) to address this resource need.  GBFIG was established in December 1996 as an ad 
hoc technical work group.  GBFIG includes representatives of major stakeholders in the use of 
Galveston Bay and its tributaries including all those groups specifically itemized in Sec. 11.1491 of 
the Texas Water Code for “estuary advisory councils.”  Its efforts have been endorsed, and staff 
participation has been authorized by TWDB, TCEQ, TPWD, and the General Land Office (GLO).  
GBFIG coordinates with and reports its findings to both the Galveston Bay Estuary Program and 
RHWPG. 

The work of GBFIG builds upon the State Bay and Estuary Studies authorized by the Legislature in 
1985 (HB-2) and amended in 1987 (SB-683).  On December 31, 1994, Freshwater Inflows to Texas 
Bays and Estuaries: Ecological Relationships and Methods for Determination of Needs was published 
jointly by TWDB and TPWD.  This document details the methodology to be applied in each of seven 
major estuarine systems.  Several draft documents providing historical inflow data (1941-1990) and 
application of the State’s methodology to Galveston Bay followed.  In December 1998, TPWD issued 
a final Freshwater Inflow Recommendation by Texas Parks and Wildlife Department for the Trinity-
San Jacinto Estuary (hereafter cited as TPWD 1998). 
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TPWD 1998 presented output from the State’s optimization model relating freshwater inflows to 
biological productivity.  Based on that analysis of monthly inflow data, several points on a 
performance curve were identified, ranging from Max Q, the maximum quantity of freshwater falling 
within the range of analysis, to Min Q, the minimum modeled quantity of freshwater inflow capable of 
maintaining bay and estuary fishery harvest.  The Galveston Bay system receives average annual 
inflows of about 10 million acre-feet per year (maf/yr), and median twelve-month inflows of just over 7 
maf/yr.  Because of the uncertainties inherent in analyzing or managing natural processes, TPWD 
recommended the point of “maximum harvest” (Max H), or a flow of 5.2 maf/yr, as the target inflow for 
the Galveston Bay system. 

Using the data developed by the State, special studies of Galveston Bay freshwater inflows have 
been performed in conjunction with regional water planning efforts.  In April 1998, Brown & Root 
completed a Galveston Bay Freshwater Inflow Study under the Trans-Texas Water Program.  
Additional modeling by Brown & Root has been performed to address specific analytic needs of 
GBFIG.  The TCEQ WAM program has improved the statistical data and model availability for 
Galveston Bay.  The Region H Planning Group requested more thorough studies of freshwater 
inflows and impacts of strategies.  The 2006 RWP included a study by Kellogg, Brown & Root on the 
impacts of water management strategies on seasonal frequency.  This evolved into a special study in 
the first phase of the 2011 planning process by AECOM to determine impacts of individual strategies 
at a frequency greater than the annual frequency previously studied.  An additional study, contained 
in the Chapter 4 of this Plan, examines impacts of management strategies in conjunction with 
upstream strategies for each decade of the planning horizon. 

Based on information from state and regional studies, GBFIG set about relating its consideration of 
freshwater inflow needs to the planning task of Region H.  GBFIG developed a recommendation that 
relates target flows under a range of conditions to target frequencies as shown in Table 3-9, which 
generally are less frequent than historical frequency of occurrence.  GBFIG specifically noted that 
development of management strategies for freshwater inflows requires the consideration of quantity, 
quality, seasonality (monthly flows), and location of inflows and that its own analytic efforts would 
continue.  It also noted that flows available to meet environmental water needs included total flows to 
the system and, as a result, include some sources outside of Region H.  The GBFIG recommendation 
was accepted for incorporation into the Regional Water Plan in March 2000.  

Table 3-9 

Environmental Water Needs for Galveston Bay 

Inflow Scenario 
Quantity Needed

(million acre-
feet/year) 

Historical 
Frequency 

Target Minimum 
Frequency 

Max H 5.2  66% 50% 

Min Q 4.2  70% 60% 

Min Q-Sal 2.5  82% 75% 

Min Historic 1.8  98% 90% 

Scenario Descriptions: 
Max H:  Modeled inflows recommended for maximum bay and estuary fisheries harvest by 
TPWD. 
Min Q:  Minimum modeled inflow recommended to maintain the bay and estuary fisheries 
harvest. 
Min Q-Sal:  Estimated minimum acceptable inflow recommended to maintain the salinity 
needed for bay and estuary fisheries viability.   
Min Historic:  Minimum annual inflow calculated for Galveston Bay over the period of record 
(1941-1990). 
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Notes:  The health and productivity of Galveston Bay must consider the quantity, quality, 
seasonality (monthly inflows), and location of inflows.  It is anticipated that the inflow needs 
projections will continue to be refined over time.  The use of improved data focusing on the 
fisheries production solely from the Galveston Bay system is one example of an anticipated 
means of refinement. 

3.3.7.2 Water Quality 

The Texas Commission on Environmental Quality (TCEQ) 2008 State of Texas Water Quality 
Inventory Report addresses the streams within all Texas river basins by segment.  Each segment is 
described and classified, the designated water uses are identified, and the water quality is 
determined.  This report was reviewed for the river segments in Region H to identify their uses and 
any existing conditions or concerns.  Region H is fortunate not to have naturally occurring chlorides or 
minerals affecting surface water quality as is the case in some regions, but the effects of development 
within the watersheds are reflected in the Inventory Report.  Some streams and bayous, 
predominantly in the lower San Jacinto Basin and the San Jacinto-Brazos Coastal Basin, were found 
to be non-supportive of contact recreation due to elevated bacterial levels.  This condition is typically 
the result of wastewater discharges and urban watershed runoff.  Sand mining in the San Jacinto 
River Basin has increased nutrient loads in the San Jacinto River which can result in an increase in 
cyanobacteria levels.  Basin maps from the Water Quality Inventory Report are shown in 
Appendix 3F.  A search of the TCEQ Water Rights Database revealed three water rights specifically 
designated for the improvement of instream water quality (see Table 3-10).  The largest of these is 
used for stream quality control in Brazoria County. 

Table 3-10 

Water Quality Rights in Region H 

Owner Stream Use Diversion 
(acre-feet/year) 

Dow Chemical Co. Brazos River Stream Quality Control 16,000 

Paul Weinman Brazos River Wetlands 2,448 

Cove Creek Corp. Cove Creek Water Quality –  
Flush sewage effluent 967 

 

As with the Galveston Bay estuary, instream salinity is a concern in the flat lower reaches of the 
Trinity, San Jacinto, and Brazos Rivers.  The tidal salt wedge migrates upstream during the drier 
summer months, threatening the intakes of water right holders.  This situation has been addressed on 
the Trinity River by the construction of the Wallisville Saltwater Barrier, and the Lake Houston dam 
protects the intake points for the COH and SJRA.  The effects of the salt wedge on Brazos River 
water rights are discussed in Chapter 4 of this report.  Figure 3-10 depicts the seasonal and 
restrictive waterways of Region H. 

The Texas Parks & Wildlife Department conducted an Analysis of Texas Waterways: A Report on the 
Physical Characteristics on Rivers, Streams, and Bayous in Texas.  This 1996 report identifies the 
seasonal and restrictive waterways:  

“those sections of rivers, streams, and bayous… which have been found to contain an insufficient 
flow of water for recreational use under normal conditions, or for various reasons could not be 
classified as a major waterway, and would be restricted to seasonal usage” 
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Figure 3-10 

Seasonal and Restrictive Waterways in Region H 
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3.3.7.3 Unique River and Stream Segments 

The Region H Water Planning Group identified eight stream segments of unique ecological value in 
the 2006 Region H Water Plan.  These are Armand Bayou in Harris County; Austin Bayou, Bastrop 
Bayou and Cedar Lake Creek in Brazoria County; Big Creek in Fort Bend County; another Big Creek 
in San Jacinto County; Menard Creek in Liberty, Hardin, and Polk Counties and Oyster Creek in 
Chambers County.  Several of these streams are used for irrigation and/or recreational supplies, but 
these water rights were not included in the total Region H supply due to size or reliability.  A full 
discussion of unique stream segments is made in Chapter 8. 

3.3.8 Navigational Uses 

The Texas Natural Resources Code states that if a water body maintains an average width of 30 feet, 
it is considered navigable.  The Texas Department of Transportation, the U.S. Army Corps of 
Engineers, and several port authorities share responsibility for maintaining the major navigable 
waterways within the region.  These include the Gulf Intracoastal Waterway, the Houston Ship 
Channel, and the Lower Trinity River.   

The Gulf Intracoastal Waterway is a man-made canal paralleling the Gulf Coast.  In Texas, it is 
433 miles long, and within Region H it crosses Chambers, Galveston, and Brazoria Counties, serving 
the Ports of Galveston and Freeport.  The system is over 50-years old and the U.S. Army Corps of 
Engineers maintains the canals through a program of scheduled dredging.  The flow in the waterway 
is brackish and not used for water supply. 

The Houston Ship Channel is a deep-draft channel connecting ocean-going vessels with the Port of 
Houston and industries located along Buffalo Bayou.  It begins at the mouth of Galveston Bay and 
continues north past the Barbours Cut Terminal and Bayport Industrial Complex, into the San Jacinto 
River and Buffalo Bayou, ending at the Port of Houston Turning Basin.  Ship channels serving the 
Port of Galveston and the Port of Texas City branch off from the main channel on the northwestern 
side of Galveston Island, and the system connects with the Gulf Intracoastal Waterway at that point 
as well.  The respective port authorities and the U.S. Army Corps of Engineers maintain the ship 
channels at a depth of 45 feet to serve deep-draft vessels.  Although the entire length of the Ship 
Channel is tidally influenced, there is some concern that the deep dredging may influence the salinity 
of the shallow Galveston Bay estuary, which averages 7 feet deep, particularly during drought 
periods.  

The Lower Trinity River serves the shallow (6-foot draft) cargo Port of Liberty, Texas.  Water depth 
and freshwater quality is maintained in the Lower Trinity River by the Wallisville Saltwater Barrier, 
which includes a lock system for navigation.  Barge traffic connects from the Port of Liberty to the 
Intracoastal Waterway by traversing a dredged canal along the eastern coast of Trinity Bay.  This 
canal connects to the Houston Ship Channel west of Smith Point.   

Numerous recreational ports serve the region.  The Texas Department of Transportation recognizes 
the Port of Anahuac on the Trinity Bay and the Port of Sweeny on the San Bernard River, although 
there are many others.  These ports are located in tidal areas, and do not require freshwater flows to 
maintain navigability.   

3.3.9 Recreational Uses 

Water-based recreational uses in Region H include activities that are directly dependent upon the 
region’s rivers, streams, reservoirs, and bays, such as swimming, boating, fishing, and paddle sports, 
as well as those enhanced by proximity to water sources such as wildlife viewing, camping and 
hunting, and eco-tourism.  There are also economic activities associated with water-based recreation 
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such as marinas, tourist accommodation and services, and other recreation-based businesses.  
Generally, communities developed adjacent to or near accessible water bodies contribute to an 
increased tax base from which economic benefits can accrue.  Positive local tax base impacts in rural 
communities of Region H have been and can be significant.  Therefore, reservoir development in 
these areas has been viewed as an economic benefit for these regions.  Recreational water needs 
and requirements have two distinct components – physical and economic.  

The physical component addresses the amount (volume) of water needed to perform various 
recreational activities.  This is strictly a function of the geometry of whatever body of water is being 
considered and the type of activity that is being investigated. 

In order to provide for this need, some stakeholders in water-related recreational activities apply for 
permits from TCEQ that allow them to divert and impound water in man-made lakes and ponds 
dedicated to recreational purposes.  A search of the TCEQ Water Rights Database returned 160 
records for recreation water rights with total diversion of about 9,200 acre-feet per year.  Five of these 
rights account for 6,572 acre-feet per year in authorized diversions as shown in Table 3-11. 

Table 3-11 

Major Recreational Water Rights in Region H  

Owner Stream Diversion
(acre-feet/year) 

Brazos River Club Brazos River 3,000 

Indigo Lake Estates Log Gully 1,164 

C E Zwahr ET AL Austin Bayou 1,003 

George W Maxwell Cow Island 805 

The Woodlands Corporation Bear Branch 600 

 

The majority of the region’s freshwater recreation occurs not on dedicated recreational lakes, but on 
water supply reservoirs.  The region’s water supply reservoirs provide a broad range of recreational 
opportunities but were created to meet the region’s consumptive water demands.  While recreation is 
permitted on most of the region’s water supply reservoirs, there are no dedicated recreational water 
rights protecting volumes for recreational purposes on these reservoirs.  Three water supply 
reservoirs in Region H provide a significant portion of the freshwater-related recreational activities in 
the region—Lake Livingston, Lake Conroe, and Lake Houston, in decreasing degrees.  

The economic importance of water-based recreational businesses is illustrated in recent studies that 
indicate water-related recreational activities account for a significant portion of the Texas economy.  
In 2006, Texas residents and non residents spent $9.2 Billion on wildlife recreation in Texas.  
Approximately $4.7 Billion was spent on equipment, $2.9 Billion on trip expenditures and $1.6 Billion 
was spent on licenses, contributions, land ownership/leasing.  The 2006 National Survey of Fishing, 
Hunting, and Wildlife – Associated Recreation reported that there were an estimated 2.5 million 
anglers in Texas (residents and non-residents), with total expenditures estimated at approximately 
$3.2 Billion.  The survey also estimated that there were approximately 1.1 million hunters in Texas 
with expenditures of approximately $2.2 Billion.  The Texas Parks & Wildlife Department reported in 
2008 that approximately 595,000 boats (6th nationally in boat ownership) are registered in the state, 
99 percent of which are used as pleasure craft.  Counties in Region H account for nearly one-quarter 
of these. 

While there is a direct relationship between lake levels and these industries, there is no statistical 
data available to quantify that relationship.  Although anecdotal information suggests negative 
impacts will accrue to lakeside communities when reservoir levels decrease, there is no economic 
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data available which would allow a comparison to the economic impacts of not meeting municipal, 
manufacturing and/or irrigation water demands.  When considering the impacts of lake levels, one 
might consider (1) water levels required to operate boat ramps and docks, (2) water levels or depths 
required to support water recreational activities (boating and fishing), and (3) water levels required to 
support resident and migratory wildlife.  Also important to consider is the acceptable duration of a 
given condition.  Lake levels will decline during droughts, but recover during average-to-wet years.  
Resident wildlife species will be directly affected by the drought conditions.  Migratory species would 
be indirectly affected, because they would be able to adjust their routes to find the best habitats in a 
particular year.   

All state parks and forests, national parks and forests, wildlife refuges, and wildlife management 
facilities were identified in order to consolidate a listing of recreational resources in Region H.  Every 
facility was researched to determine if it provided facilities for camping and picnicking, nature and 
wildlife viewing, hunting, fishing, and boating and other water sports.  Sources include various 
websites and publications from the Texas Parks & Wildlife Department, National Park Service, USDA 
Forest Service, U.S. Fish and Wildlife Service, National Wildlife Refuge System, Galveston Bay 
National Estuary Program, U.S. Army Corps of Engineers, U.S. Historical Society, Great Outdoor 
Recreation Pages, Recreation.Gov, 1998-1999 Texas Almanac, Texas road atlases, and various 
county and river authority websites.  Additional information was acquired from the Houston Canoe 
Club on areas within the region of importance to paddle sports.  This information was compiled into 
the following three tables contained in Appendix 3G. 

Region H-River Segments, Bay and Estuaries – Lists all of the river basins, river segments, bays, and 
estuaries in the region and the recreational opportunities associated with each. 

Recreation – Lists all of the national parks, preserves, wildlife refuges, state parks, wildlife 
management areas, and forests and the recreational opportunities associated with each. 

Region H-River Segments, Bay and Estuaries-Special Features – Lists all of the lakes and reservoir 
segments in the region and the recreational opportunities associated with each. 

From the tables containing the public recreational sites and data obtained from the Galveston Bay 
Recreational User’s Handbook, Figure 3-10 was prepared to illustrate the location and each 
associated recreational activity for Region H.  This map also shows the seasonal and restricted 
waterways within the region.  Appendix 1A contains a detailed bibliography of all of the sources used 
for this section. 

3.4 Total Water Supply 

The total amount of water supply currently available to Region H from existing available water 
sources is 3,556,538 acre-feet per year.  Of that, approximately 75 percent is surface water.  By 
the years 2030 and 2060, the available supply is expected to be 3,343,151 acre-feet per year and 
3,411,210 acre-feet per year, respectively.  Table 3-12 below summarizes current and projected 
water supplies. 

3.4.1 Water Supplies Available by City and Category 

This water supply is distributed to each WUG, i.e. each city, each county-other, and each non-
municipal water use category.  This distribution is shown in Table 3H.1, located in Appendix 3H. 

In Table 3H.1, the ground and surface water supply sources available to Region H are assigned to 
the various WUGs in the region based on contracts and water rights, limitations of conveyance 
facilities, and in some cases, current usage patterns.  In general, a thorough search was performed to 
determine how each WUG obtained its water supply.  This required identification of third-party 
contracts as well as water providers in addition to the wholesale water providers (WWPs). 
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About 72 percent of the year 2010 total available Region H supply is allocated to the region through 
one of the WWPs.  Table 3-13 shows the distribution of the available supply among the providers for 
the study years of 2010, 2030, and 2060. 

Table 3-12 

Summary of Water Supply Available for Region H for Study Years 2010, 2030, and 2060 

Supply Source Supply Available 
(acre-feet/year) 

 
Year 2010 Year 2030 Year 2060 

Groundwater    

Gulf Coast Aquifer 812,709 685,529 685,843 

Carrizo-Wilcox Aquifer 10,493 9,756 9,610 

Queen City Aquifer 7,906 7,906 7,906 

Sparta Aquifer 17,414 17,414 17,414 

Brazos River Alluvium 41,539 41,539 41,539 

Yegua-Jackson Aquifer 6,400 6,400 6,400 

Undifferentiated Aquifer 1,117 1,117 1,117 

Subtotal 897,578 769,661 769,829
Surface Water       

Neches River Basin1 63,863 63,946 64,177 
Neches-Trinity Coastal Basin 21,754 21,754 21,754 
Trinity River Basin 1,568,530 1,489,530 1,568,530 

Trinity-San Jacinto Coastal Basin 34,313 34,313 34,313 

San Jacinto River Basin 321,800 314,000 302,300 

San Jacinto-Brazos Coastal Basin 33,051 33,051 33,051 

Brazos River Basin2 573,081 573,278 573,342 

Brazos-Colorado Coastal Basin 12,019 12,019 12,019 

Local Supplies, all basins 30,549 31,599 31,895 

Subtotal 2,658,960 2,573,490 2,641,381

Total 3,556,538 3,343,151 3,411,210 
 
 

1 Supplies include 63,863 acre-ft per year of firm water currently contracted from upstream LNVA to 
Region H customers.  Total LNVA supply is greater but may not be available to Region H. 

2 Supplies include 155,031 acre-ft per year of firm water currently contracted from BRA system 
reservoirs to Region H customers.  The total BRA supply is greater but is not available to Region H.  
The remaining Brazos River Basin supply is comprised of Lower Brazos Basin permits owned by Dow 
Chemical, GCWA, NRG, Brazosport Water Authority, and private irrigators. 
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Table 3-13 

Available Supply by Wholesale Water Provider within Region H for Study Years 2010, 2030, and 
2060 

Provider Supply
(acre-feet/year) 

  Year 2010 Year 2030 Year 2060
Baytown Area Water Authority 17,534 17,534 17,534 

Brazos River Authority* 155,031 155,031 155,031 

Brazosport Water Authority 16,492 16,492 16,492 

Chambers-Liberty Counties Navigation 
District 76,520 76,520 76,520 

Central Harris County Regional Water 
Authority 5,651 3,662 3,662 

Clear Lake City Water Authority 26,876 26,876 26,876 

Dow Chemical1 137,475 137,475 137,475 

Fort Bend County WCID 1 5,634 5,634 5,634 

Fort Bend County WCID 2 8,654 7,387 7,375 

Galveston County WCID 1 3,541 3,541 3,541 

Gulf Coast Water Authority2 192,687  214,190  214,254  

City of Houston 1,264,231 1,203,528 1,254,628 

City of Huntsville 27,686 27,640 27,567 

Lower Neches Valley Authority* 63,863 63,946 64,177 

Missouri City  25,534 18,999 18,985 

North Channel Water Authority 8,355 8,332 8,327 

North Fort Bend County Water Authority 35,009 48,077 48,077 

North Harris County Regional Water 
Authority 115,957 65,272 65,272 

NRG3 94,220 94,220 94,220 

Richmond - Rosenburg 14,908 11,779 11,779 

City of Pasadena 40,561 40,561 40,561 

San Jacinto River Authority 245,244 240,244 232,744 

Trinity River Authority 403,200 379,500 403,200 

City of Sugar Land 32,844 22,537 21,590 

West Harris County Regional Water 
Authority 65,692 36,958 36,958 

Total 3,083,399 2,925,935 2,992,479 

*Supplies represent current contracts to Region H with the assumption that the contracts will be extended and 
maintained through 2060.  Total supply is greater but may not be available to Region H. 
1 Dow Chemical supplies do not include 16,000 acre-feet per year contracted from BRA 
2 GCWA supplies do not include 44,980 acre-feet per year contracted from BRA. 
3 NRG supplies Include Richmond Irrigation water rights.  NRG supplies do not include 83,000 acre-feet per year 
contracted from BRA.   
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3.4.2 General Methodology for Assigning Resources to WUGs 

The following methodology summarizes the data collection process and the other procedures 
followed to arrive at the information in Appendix 3H.  In general, the methodology includes the 
following steps. 

Data Collection 

• Identify contract supplies available to WUGs via a direct or multi-tier transaction with a WWP 
using contract information from WWPs and the 2006 Regional Water Plan. 

• Coordinate with other planning regions to resolve interregional conflicts, where applicable.  
No interregional conflicts were identified during discussions with regions C, G, and I. 

• Identify other possible water providers, using the TWDB Water Use Database and any other 
available information.  Identify the end user WUGs that are supplied by these providers under 
a contractual or retail agreement.  Contact these providers, and request contract information 
from them. 

• Identify surface water supplies being used by self-supplied WUGs, by consulting the TCEQ 
Water Rights Database and Table 3A.1. 

• Update information for water providers identified in the 2006 Regional Water Plan. 

3.4.3 Groundwater Allocation 

Groundwater supplies in Leon and Madison Counties were allocated according to information 
received from the Mid-East Texas Groundwater Conservation District.  Groundwater supplies in 
Harris, Galveston, and Fort Bend Counties were allocated in accordance with the groundwater 
reduction goals provided by the Harris-Galveston Subsidence District (HGSD) and the Fort Bend 
Subsidence District (FBSD).  In Brazoria County, groundwater supplies were allocated based on 
historic pumpage.  In Liberty County, groundwater was first allocated to non-irrigation WUGs.  The 
exceptions are described in more detail below.  Generally, where groundwater resources were not 
adequate to meet demands, supplies were distributed to WUGs based on total demand.  Any 
exceptions to this rule are noted below. 

3.4.3.1 Counties With Adequate Groundwater Resources 

The available groundwater supplies in Austin, Leon, Madison, Polk, San Jacinto, Trinity and Walker 
Counties were found to be adequate to satisfy the groundwater demands of WUGs for the planning 
period.   

Water was allocated to WUGs in Leon and Madison Counties and was allocated with guidance 
provided by the Mid-East Texas Groundwater Conservation District.  The plan set forth by the district 
shows the amount of water allocated from each source to individual customers including irrigation, 
livestock, manufacturing, and mining users.  These values were adjusted, within reasonable limits, to 
minimize shortages. 

3.4.3.2 Counties With Inadequate Groundwater Resources 

Brazoria County 

Brazoria County has municipal, manufacturing, mining, irrigation, and livestock water demands that 
cannot be entirely satisfied by surface water and groundwater resources.  The groundwater 
availability of approximately 50,400 acre-feet per year can satisfy part of the water needs but not all of 
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the needs in the county.  The communities of Jones Creek, and West Columbia were allocated 
groundwater to meet their entire demands while others were supplied groundwater in addition to 
surface water supplies.  Adequate groundwater was also budgeted through 2060 to supply the 
Brazoria County MUDs, Bailey’s Prairie, Brookside Village, Danbury, Hillcrest, Holiday Lakes, Iowa 
Colony, Orbit Systems Inc., Southwest Utilities, Surfside Beach, Sweeny, and Varner Creek UD 
entirely from groundwater.  After meeting the groundwater demands of these WUGs, the remaining 
groundwater supply was allocated among users that were connected to surface supplies as well as 
groundwater. 

The City of Brazoria was capable of providing for all of its demands through 2060 by using surface 
water supplies and was not allocated any of the county’s groundwater resources.  Alvin, Angleton, 
Clute, Freeport, Oyster Creek, Manvel, Pearland and Richwood develop shortages in either 2020 or 
2030.  Supplies to irrigation in the Brazos River Basin are anticipated to be insufficient to meet 
demands beginning in 2010.  Manufacturing shortages in the Brazos and San Jacinto-Brazos River 
Basins begin in 2010 and 2020, respectively.  Livestock demands that were not met by this 
groundwater supply were assumed to be provided by local water supplies in 2010.  Mining shortages 
are expected to occur in 2020. 

Chambers County 

Chambers County will experience groundwater shortages immediately in the 2010 planning period 
without the use of surface water supplies to meet its municipal, irrigation, manufacturing, mining, and 
livestock demands.  Throughout all of the planning periods, the county will not be able to rely on 
groundwater supplies alone.  Groundwater resources were distributed to each WUG receiving 
groundwater according to total demand. 

Galveston and Harris Counties 

Groundwater was allocated in Galveston and Harris Counties in accordance with regulations 
established by HGSD which provide for reductions in groundwater pumping in these counties based 
on a percent of total demand over the planning period.  The groundwater reductions vary depending 
upon the Subsidence District area where the WUG is located. 

WUGs located in Subsidence District Area 1 were limited to groundwater usage equal to 10 percent 
of their total demand for all planning periods from 2010 to 2030.  For 2040 through 2060, the 2030 
groundwater allocation was carried forward.  In Area 2, WUG groundwater usage was limited to 20 
percent of their total demand for the planning periods 2010 to 2030.  For 2040 through 2060, the 
2030 groundwater allocation was carried forward.  Maximum groundwater usage for WUGs located in 
Area 3 varied by planning period.  The maximum allowable groundwater use for 2010 was calculated 
to be 70 percent of the total water demand for the period, for each WUG.  For 2020, this percentage 
was decreased to 30 percent.  For 2030 and subsequent decades, only 20 percent of the total water 
demand could be met with groundwater sources.  Steam Electric and Mining WUGs were first 
allocated surface water supplies followed by groundwater until the remaining demand was satisfied, 
or the regulatory limit was reached. 

Shortages from insufficient supply begin in the San Jacinto River Basin of Harris County in 2010 due 
to groundwater restrictions.  Before this time, shortages are due to groundwater restrictions.  In the 
San Jacinto-Brazos and Trinity-San Jacinto Coastal Basins of the county, groundwater shortages 
through 2060 only occur due to groundwater pumping restrictions and not from limited supply.  
Municipal WUGs in Galveston County will experience shortages due to restrictions rather than limited 
supplies for all of the planning periods.  In the Neches-Trinity Coastal Basin, only livestock and mining 
WUGs are served by groundwater, and these users will experience shortages due to groundwater 
restrictions. 
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In instances where groundwater supplies were not adequate to meet groundwater demands or 
restricted groundwater demands, the amount supplied was prorated among the WUGs based on 
restricted demand, or total demand, if no restrictions applied. 

Fort Bend County 

Similar to the subsidence restrictions imposed upon Harris and Galveston Counties by HGSD, the 
FBSD regulates the quantity of groundwater pumpage in portions of Fort Bend County.  However, 
these restrictions only apply to two zones in the northeastern portion of the county.  The FBSD 
regulations also do not align with the planning decades; surface water conversion dates in 2013 and 
2025 require groundwater users in Fort Bend County to reduce groundwater pumpage to 70 percent 
and 40 percent of total demand respectively.  For the 2010 planning period it was assumed that each 
WUG could pump groundwater in order to satisfy 100 percent of the total 2010 demand.  For the 
2020 planning decade it was assumed that both zones would be required to lower pumpage to 70 
percent of the total demand for each WUG.  For the 2030 period, it was assumed that only 40 percent 
of the total WUG demands could be met by groundwater.  For the planning periods 2040 through 
2060, the 2030 ground water supply volumes were carried forward.  These limitations were not 
applied to irrigation usage within the county, which were allocated sufficient groundwater supplies in 
order to provide for irrigation demands remaining after surface water contracts were allocated.  Steam 
Electric and Mining WUGs were first allocated surface water supplies, and then groundwater until the 
remaining demand was satisfied, or the regulatory limit was reached. 

The groundwater restrictions imposed by FBSD are not sufficient to prevent shortages due to supply 
from 2010 to 2060.  The available amount of groundwater was distributed to WUGs according to their 
demands or restricted demands, where applicable.  It was assumed that all groundwater demands to 
irrigators could be met by groundwater after applying existing surface water contracts.  The FBSD 
restrictions do not apply to irrigators and small domestic wells and it is assumed that these users 
would pump the amount of water necessary to meet their demands.  Therefore, the total available 
groundwater supplies were increased to accommodate the additional water usage by irrigators, as 
well as other unregulated WUGs, such as Pleak, that were not subject to subsidence restrictions. 

Liberty County 

Irrigation demands in Liberty County are of considerable magnitude.  For this reason, groundwater 
was first provided to nonirrigation WUGs.  The remaining groundwater was allocated to irrigation 
based on demand.  Shortages appear in the 2010 period for irrigation in the Neches, Neches-Trinity, 
and Trinity San Jacinto River Basins.  However, surface water supplies are adequate to prevent 
irrigation in the Trinity River Basin from experiencing further shortages until 2020. 

Montgomery County 

Available groundwater supplies are projected to be inadequate to meet demands in Montgomery 
County beginning in the 2010 planning period.  The Lonestar Groundwater Conservation District 
established conversion requirements to limit groundwater withdrawal in Montgomery County to 
64,000 acre-feet per year.  To meet initial conversion requirements in 2015 more populated 
communities, most notably Conroe and the Woodlands, will be over-converted to surface water while 
smaller communities will remain on groundwater.  For conversions after 2015, 2045 projected water 
demands were used to determine the WUGS that would be converted to surface water.  Groundwater 
was initially allocated proportionally to municipal WUG demands, first to WUGs that were not 
converted to surface water then to WUGs that were anticipated to be converted before each planning 
period.  The WUGs Consumers Water Inc, Crystal Springs Water Company, Magnolia, Montgomery 
County UD 2 & 3, Montgomery County WCID #1, New Caney MUD, Patton Village, Point Aquarius 
MUD, Porter WSC, Roman Forest, Southwest Utilities, Splendora, Stagecoach and Woodbranch 
were assumed to remain on groundwater supplies from 2010 to 2060.  The mining water demand 
remaining after including surface water contracts was fully met by groundwater supplies.  Livestock 
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demands were met entirely from local supplies and groundwater.  The small irrigation demand in 
Montgomery County was supplied by surface water contracts from SJRA and groundwater supplies. 

Waller County 

The groundwater resources of Waller County were allocated for municipal, manufacturing, mining, 
irrigation, and livestock based on the groundwater available for the county.  The estimated demands 
for groundwater within the county can be met with available groundwater supplies, Municipal and 
irrigation conservation and groundwater supplies from Harris County.  Katy, which receives 
groundwater from Harris County, is assumed to remain on groundwater due to participation in the 
West Harris County Regional Water Authority groundwater reduction plan. 

3.4.4 Surface Water Allocation 

• The values entered into Appendix 3H for municipal WUGs are the surface water supply 
identified from WWPs and smaller water providers.   

• It was assumed that the COH provided enough water to meet its remaining surface water 
demands and existing contracts for surface and groundwater.   

• Contracts from GCWA were found to exceed the total of the WWP’s contracts from other 
providers and water rights.  Because of this, existing GCWA contracts and supplies were 
analyzed on a monthly basis and annual allocations were lowered accordingly. 

• As a general rule, if a WUG is found in different counties, the supply allocated to the WUG in 
each county was split based on the surface water demand.  In cases where this demand was 
“0,” the supply was split equally between these counties.  (The surface water demand for 
each entry WUG/county/basin was calculated by subtracting the allocated groundwater for 
that entry from that entity’s total demand). 

• Municipal contracts that were not identified as a municipal WUG were assumed to be a 
portion of County-Other and assigned to the appropriate county and basin unit. 

• For non-municipal WUGs, contracts from water providers were used to determine contractual 
sources to various categories.  Wherever possible, each contract was associated with a basin 
through available information. 

• For non-municipal WUGs, some information was received from water rights information 
collected in the previous steps and entered in Table 3A.1 on a WUG/county/basin basis.  
Ownership and use information for the available firm supplies was provided by the TCEQ 
Water Rights Database. 

• Irrigation entries were compiled from contracts and firm water rights described later in this 
chapter. 

• Livestock entries assumed livestock demands would be provided from local surface water 
supply sources.  This is consistent with past Regional Water Planning procedures. 

• In the 2006 Plan, mining WUGs with shortages in the year 2000 were assumed to be 
supplied from local surface supplies equal to their shortage.  This amount was also carried 
out for the remaining planning periods.  The 2011 Plan will adopt the amount identified in the 
2006 Plan. 
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Data Collection 

Entities that sell water to WUGs in the region were contacted in order to obtain an up-to-date list of 
their water commitments.  This procedure was repeated at each tier of subsequent transactions until 
all of the contract water supplies provided by non-major water providers could be tracked to an end 
user, identified as a WUG or part of a WUG.   

The remaining water supplies that were entered in Table 3H-1 are other permit amounts or assumed 
local supplies.  These entries are generally non-municipal users.  Moreover, with the exception of 
livestock and mining supplies, the only noncontract supplies that were considered for Table 3H-1 are 
the supplies associated with the records listed in Table 3A-1. 

Supply Allocation 

After the data collection process was completed, the contract and non-contract supplies were 
allocated to each WUG on a county/basin basis.  If a portion of the water acquired through a contract 
by a WUG was provided to another WUG, through a contract or direct retailing, or by using another 
intermediary seller, the amount associated with the initial WUG was modified accordingly to avoid 
double accounting of water.  Within each category (county-other, manufacturing, mining, steam-
electric, livestock, irrigation), all entities receiving water directly from the same source or obtaining 
water via contracts from the same provider/self provider and from the same source were aggregated 
into a single record. 

Non-municipal contract supplies were allocated to a specific county/basin unit where possible.  This 
involved the determination of the correct county and basin location for each recipient.  Use of the 
historical data from the water use reports provided by TWDB was instrumental in this process.  For 
example, the COH WWP currently has a wholesale contract with the manufacturing entity, Dixie 
Chemical Company.  It was found that Dixie Chemical is using the water in Harris County in the San 
Jacinto-Brazos River Basin.  Therefore, the current contract supply amount for Dixie Chemical would 
be added to the overall manufacturing supply available in Harris County, in the San Jacinto-Brazos 
Basin, and receiving water from the same source (in this case, Lake Livingston). 

The allocation of the municipal contract supplies was more complex.  Most of the water providers that 
receive water via a wholesale agreement have retail customers that are in their service areas.  Retail 
customers are defined here as those recipients of water that pay for their service through some 
means other than a wholesale agreement (i.e., monthly billings).  There is not a well-defined 
methodology for determining the amount of water available to these types of users.  For the most 
part, the availability of water for these WUGs at the city/county level was assessed on a case-by-case 
basis.  For those municipal WUGs that were divided into more than one basin, the availability to each 
basin was based on the basin’s proportionate share of the city/county surface water demand. 

For water rights for irrigation that were not found to be sold through contract, such as irrigation rights 
owned by individuals, the entire supply was allocated to irrigation.  Irrigation contracts were used, 
where available, to determine what portion of a water provider’s water right was actually sold for 
irrigation use.  Most of the irrigation supplies are year-to-year contract supplies that are allocated 
differently with each growing season.  For the most part, providers of irrigation water sell water to 
irrigators in their immediate vicinity.  It was assumed that irrigation water rights provided water to the 
basin in which they originated unless known contracts allocated the water to another location.  
Contracted water supplies for irrigation were assumed to serve customers along the canal system in 
which it was conveyed. 

The 2006 Plan assumed that livestock demands not met by groundwater were supplied by water 
available from local surface supply sources (i.e., stock ponds).  Much of the mining demand for 
surface water also appeared to be supplied from local sources.  However, it was assumed that these 
supplies would not increase in quantity over the planning period and alternative sources would be 
required to supplement any growth in demand.  The year 2000 local supply quantity was held 
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constant through the year 2060.  The 2011 Plan will retain the local supply volumes recommended in 
the 2006 Plan. 

3.4.4.1 Municipal Contracts Allocation 

Anahuac 

The City of Anahuac receives 1,105 acre-feet per year from the CLCND.  This amount was split 
between the Neches-Trinity and Trinity River Basins based on the surface water demand ratios, by 
basin. 

Angleton 

The City of Angleton receives approximately 2,016 acre-feet per year from Brazosport Water 
Authority (BWA) (nonmajor water provider), and provides 202 acre-feet per year (approximately 10 
percent) to manufacturing in the Brazoria County/San Jacinto-Brazos Basin (assumed that the split is 
for the entire length of the contract between City of Angleton and BWA).  The amount remaining for 
the City of Angleton is 1,815 acre-feet per year. 

Bacliff MUD 

Bacliff MUD is contracted to receive 1,373 acre-feet per year from GCWA for municipal use. 

Bayou Vista 

Bayou Vista receives 519 acre-feet per year from GCWA. 

City of Baytown 

Baytown Area Water Authority (BAWA) receives 17,534 acre-feet per year from COH and provides 
water to several water supplies and to the City of Baytown.  BAWA provided information regarding the 
amounts distributed to each of its customers.  It was assumed that the BAWA customers Fresh Water 
Supply District 1-A, Harris County Fresh Water Supply District 1-B, Harris County Fresh Water Supply 
District 27, Lake MUD, Country Terrace, and Cedar Bayou  represent county-other in the Trinity-San 
Jacinto Basin.  The allocation of BAWA’s contract is shown below. 

• Baytown       15,934 ac-ft/yr 

• Harris County WCID 1      784 ac-ft/yr 

• Harris County-Other (Trinity-San Jacinto)   816 ac-ft/yr 

The amount of water that the City of Baytown receives was calculated based on the surface water 
demand.  The part of Baytown located in Harris County is also located in two different basins, Trinity-
San Jacinto and San Jacinto.  The amounts entered in these basins were prorated based on the 
surface water demands. 

Bellaire 

Bellaire receives 1,310 acre-feet per year of blended surface water and groundwater from the COH.  
As the groundwater reduction plan for the area progresses the amount of groundwater used will 
decrease significantly.  The entirety of this contract was assumed to be made up of surface water and 
was allocated to municipal use. 
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Bolivar Peninsula SUD 

Bolivar SUD contracts to receive 5,550 acre-feet per year from LNVA.  It was assumed that 1 acre-
feet per year of this contract could be used to provide water to county-other in the Neches-Trinity 
basin, leaving 5,549 acre-feet per year available to Bolivar SUD.  The contracted supply is projected 
to decrease from 5,550 acre-ft per year in 2010 to 5,300 acre-ft per year in 2060. 

Brazoria 

Brazoria has a contract with BWA for 336 acre-feet per year, and the entire contract was allocated to 
the City of Brazoria.  The City of Brazoria is located in two different basins, the Brazos and Brazos-
Colorado.  The contract amount was prorated between these two basins based on the total water 
demand ratios for these two basins. 

Bunker Hill Village 

The COH provides 635 acre-feet per year of blended water to Bunker Hill Village.  This entire supply 
was allocated as surface water as the portion of this supply from surface water will increase 
throughout the groundwater reduction plan. 

Chimney Hill MUD 

Chimney Hill MUD receives water under a contract from the COH.  COH provides 426 acre-feet of 
groundwater/year to the MUD, and it was assumed the groundwater was obtained from the San 
Jacinto River Basin. 

Clear Brook City MUD 

The Clear Brook City MUD receives 1,680 acre-feet per year from the COH for municipal use.  The 
MUD is a partner in the Southeast Water Purification Plant. 

Clear Lake Shores 

Based on information received from Galveston County WCID 12, this water provider serves Clear 
Lake Shores, Kemah, Lazy Bend (county-other), and a small number of customers in League City.  
Water provided to Kemah is sold wholesale to the City of Kemah, and then to other customers.  All 
other sales by the district are carried out directly between WCID 12 and the customer.  The WCID 12 
contract from GCWA was split between Kemah and other customers in the district according to the 
ratio of usage between Kemah and WCID 12.  The portion of water allocated to WCID 12 was further 
divided among Clear Lake Shores, League City, and county-other according to the number of 
connections served in each community.  League City also receives a majority of its water from the 
GCWA.  The resulting volumes for each WUG are: 

• Kemah       64 ac-ft/yr 

• League City (Galveston County)    13 ac-ft/yr 

• Lazy Bend (WCID 12)     799 ac-ft/yr 

• Clear Lake Shores     155 ac-ft/yr 

Central Harris County Regional Water Authority (CHCRWA) 

CHCRWA has a contract with the COH for 2,375 acre-feet per year. 
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Clute 

The City of Clute has a contract with BWA for 1,120 acre-feet per year; the entire contract was 
allocated to City of Clute. 

County-Other in Brazoria County 

BWA has contracts with Clemens Unit-TDCJ and Wayne Scott Unit-TDCJ for 420 acre-feet per year.  
The demands of these units were considered part of the county-other demand; therefore, since these 
units are located in Brazoria County, they were allocated to county-other in Brazoria County.  The 
portion for the Clemens Unit was allocated to the Brazos-Colorado Basin while the Wayne Scott Unit 
supply contract was allocated to the San Jacinto-Brazos River Basin. 

County-Other in Fort Bend County 

Fort Bend County WCID 2 has an option contract with GCWA for 11,762 acre-feet per year.  This 
contract was reduced so that GCWA contracts did not exceed supplies.  Based on the information 
received from the contacted person, this amount, if used, would be split among its customers.  Since 
GCWA provides retail water to its customers, an exact amount is difficult to estimate; therefore, 
GCWA estimated the amounts for each entity listed below: 

• Missouri City      87 ac-ft/yr 

• Sugar Land (San Jacinto-Brazos River Basin)  30 ac-ft/yr 

• Harris County MUD 122 (assumed  
Harris County-other, San Jacinto River Basin)   195 ac-ft/yr 

• Fort Bend County, unincorporated area  
(assumed Fort Bend County-other,  
San Jacinto-Brazos River Basin)    73 ac-ft/yr 

• Stafford       6,194 ac-ft/yr 

The amount indicated for Stafford and Missouri City was divided by basin and county according to 
surface water demand. 

County-Other in Harris County 

Several water providers including WWPs provide water to county-other in Harris County.  These 
contributions are described below. 

The provider with the alpha number 1095 in Appendix 3H is the La Porte Area Water Authority 
(LAWA).  LAWA has a contract with COH for 8,734.6 acre-feet per year.  According to the information 
received from LAWA, LAWA provides water to the cities of La Porte, Shoreacres, and Morgans Point.  
The volumes of water are shown below. 

• Shoreacres      406 ac-ft/yr 

• Morgans Point (entered as Harris County-Other)  688 ac-ft/yr 

• City of La Porte      8,656 ac-ft/yr 
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As Morgans Point resides within both the San Jacinto and San Jacinto-Brazos River Basins, the 
water provided to county-other was split based on area.  Because Morgans Point is divided fairly 
equally by the two basins, the 616 acre-feet per year was split in half. 

North Channel Water Authority receives 6,682 acre-feet per year from COH that can be split among 
its customers.  A summary of water usage for several years was provided by NCWA and used to 
prorate the COH contract amount among NCWA customers on a basis of their total water use.  
Municipal users that were not listed as individual WUGs were combined into county-other.  The 
amount of contract water allocated to each WUG is shown below. 

• Harris County FWSD 6     187 ac-ft/yr 

• Harris County FWSD 47     288 ac-ft/yr 

• Harris County FWSD 51     1,539 ac-ft/yr 

• Harris County MUD 53     836836 ac-ft/yr 

• Harris County WCID 21     913 ac-ft/yr 

• Harris County WCID 36     802 ac-ft/yr 

• Harris County WCID 84     310 ac-ft/yr 

• Pine Trails Utility     480 ac-ft/yr 

• County-Other      281 ac-ft/yr 

• Manufacturing      1,046 ac-ft/yr 

The City of Pasadena receives water from COH, and it is one of the Southeast Purification Plant 
participants.  Contract information was not available from the City of Pasadena and therefore 
information used in the 2006 Region H Regional Water Plan was used for the current plan.  Based on 
the information received from the City of Pasadena for the 2006 Regional Water Plan, its customers 
are City of Seabrook (which in turn provides some of this water to the City of El Lago), manufacturing 
companies located in Harris County (San Jacinto-Brazos River Basin), and Clear Lake City Water 
Authority (CLCWA).  These amounts are shown below. 

• Seabrook and El Lago     1,120 ac-ft/yr 

• County-Other      3,360 ac-ft/yr 

• Manufacturing      5,040 ac-ft/yr 

The remaining supply from Pasadena was assumed to be available to satisfy the demands of the City 
of Pasadena. 

The Fort Bend County WCID 2 contract allocation was described under county-other in Fort Bend 
County.  The amount allocated to county-other in Harris County is 349 acre-feet per year. 

Baytown Area Water Authority provides water to several communities in Harris County that are not 
listed as WUGs.  This water was allocated to Harris county-other.  The BAWA contract allocation is 
described under Baytown. 
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Municipal customers of the COH that were not itemized as WUGs were combined into county-other, 
based on the customer’s location.  COH provides groundwater to the San Jacinto, San Jacinto-
Brazos, and Trinity-San Jacinto River Basins for use by county-other WUGs. 

County-Other in Galveston County 

The 275 acre-feet contract between GCWA and Bayview MUD was allocated to county-other in 
Galveston County.  The COH has a contract to supply Galveston County with 18,477 acre-feet per 
year for municipal use and it was assumed that this amount provided supply to the portion of 
Galveston County in the San Jacinto-Brazos basin.  It was also assumed that the infrastructure that 
provides LNVA water to Bolivar SUD also provides water to county-other in the Neches-Trinity basin. 

County-Other in Montgomery County 

COH provides 381 acre-feet per year to Montgomery County MUD 98.  The entirety of this amount 
was allocated to county-other. 

County-Other in Polk County 

The 20 acre-feet per year TRA supply allocated is the sum of contracts to Memorial Point Townhouse 
Association and Fountain Lake Townhouse Association.   

County-Other in San Jacinto County 

Waterwood MUD has a contract for 560 acre-feet per year from the Trinity River Authority.  This 
supply was allocated to county-other in the Trinity River Basin. 

County-Other in Trinity County 

Three contracts from TRA were entered as county-other category in Trinity County.  One of the 
contracts for 1,000 acre-feet per year, listed for “Individual Domestic Use” was entirely allocated to 
county-other in Trinity County.  Westwood Shores MUD is the recipient of 108 acre-feet per year from 
TRA, and it represents part of the demand of the county-other category in Trinity County.  Westwood 
Shores POA receives 10 acre-feet per year from the TRA.  The other contract entered in this category 
is part of the Trinity County Regional Water Supply System (TCRWSS) contract.  TCRWSS has a 
contract with TRA for 3,360 acre-feet per year.  TCRWSS provides water, on a retail basis, to the 
WUGs of Trinity, Groveton (located in Region H and I), and Riverside Water Supply.  It was assumed 
that enough water would be provided to each WUG TCRWSS serves to meet demands and that the 
remaining contract would be allocated to county-other in Trinity County. 

County-Other in Walker County 

Most of the contract of 22,403 acre-feet per year that the Huntsville Regional Water Supply System 
(HRWSS) has with TRA was allocated to the City of Huntsville.  A small portion of this contract 
(15 percent) was allocated to county-other, based on the assumption that there are unincorporated 
areas in the vicinity of Huntsville that are supplied by the city.  This amount was split by basin based 
on the water demand ratios. 

Crosby 

Crosby MUD serves the City of Crosby and has a contract with SJRA for 1,120 acre-feet per year.  
Based on the information received from the City of Crosby, all the water is used for residential 
purposes except a small amount that is supplied to a manufacturing company located in Harris 
County.  The City of Crosby receives 1,050 acre-feet per year.  The remaining 70 acre-feet is 
allocated to the manufacturing category in Harris County, San Jacinto River Basin. 
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Deer Park 

The City of Deer Park has a contract with COH for 3,956 acre-feet per year, and Deer Park uses the 
entire amount for residential purposes.  The contract was split by basins based on the surface water 
demand ratios. 

Dickinson 

Galveston County WCID 1 has a contract with GCWA for 5,224 acre-feet per year and provides this 
water to Dickinson, Texas City, and League City, which are all retail customers.  The contract 
amount, after adjustment, is equal to 3,232 acre-feet per year.  Based on the information received 
from Galveston County WCID 1, it provides water to 50 houses in Texas City, League City pays for 
1 mgd (it currently uses 150,000 gallons/day), and the rest goes to Dickinson.  For all decades, Texas 
City was allocated an amount equal to 2.5 persons/house and a 150 gallons per day per person.  
League City was allocated the 1 mgd contract.  

El Lago 

The City of Seabrook receives water from the City of Pasadena and then sells the water to El Lago.  
The volume of water provided by Pasadena was split between Seabrook and El Lago based on 
surface water demands. The contract with the City of Pasadena is for 1,120 acre-feet per year. 

Freeport 

BWA has a contract with Freeport for 2,240 acre-feet per year.  Based on the information received 
from the City of Freeport, 85 percent of this contract is allocated to the City of Freeport, and the 
remaining 15 percent is allocated to different manufacturers in the San Jacinto-Brazos and Brazos 
River Basins.   

Friendswood 

Friendswood has a contract with COH for 6,719 acre-feet per year and is one of the Southeast 
Purification Plant participants.  The contract is entirely allocated to municipal use for the City of 
Friendswood.  The contract was split in two entries in different counties, based on the surface water 
demand ratios for the two counties. 

Galena Park 

Galena Park has a contract with COH for 1,008 acre-feet per year.  Galena Park personnel indicated 
that 94.6 percent of this contract goes to municipal use for the City of Galena Park.  The remaining 
5.4 percent of the contract amount is supplied to manufacturing use in Harris County in the San 
Jacinto River Basin.  Galena Park receives 954 acre-feet per year.  Manufacturing in the San Jacinto 
River Basin receives the balance of the contract, or 54 acre-feet per year. 

Galveston 

Galveston receives 24,217 acre-feet per year from GCWA.  This water is distributed among the city 
and two wholesale customers, Galveston County MUD 1 and Jamaica Beach.  Galveston no longer 
serves customers that are not located on Galveston Island.  As these customers receive water on a 
retail basis, it is difficult to determine a set amount provided to each one.  Instead, this volume of 
water was divided among the three recipients according to their surface water demands in each 
decade. 
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Galveston County MUD 1 

The Galveston County MUD 1 surface supply is divided out of the total supply from GCWA to the City 
of Galveston according to its demand ratio among the other two recipients as described under 
Galveston. 

Galveston County WCID 12 

The division of the GCWA supply to Galveston County WCID 12 and the WUGs it provides water to, 
is described under Clear Lake Shores. 

Groveton 

Groveton receives 119 acre-feet per year from TCRWSS in 2010, as explained in the county-other in 
Trinity County section above.  This allocation represents the amount supplied to the portion of 
Groveton located within Region H. 

Harris County FWSD 6 

Harris County FWSD is provided 187 acre-feet of water per year from NCWA as described under 
county-other in Harris County. 

Harris County FWSD 47 

Harris County FWSD 47 receives 288 acre-feet per year of water from NCWA.  This amount was 
allocated as described under county-other for Harris County. 

Harris County FWSD 51 

Harris County FWSD 51 is also a customer of NCWA and is provided a portion of water according to 
the description under county-other in Harris County.  The estimated supply to FWSD 51 is 
1,539 acre-feet per year. 

Harris County MUD 8 

COH has a contract with Harris County MUD 8 to provide 420 acre-feet of groundwater. 

Harris County MUD 53 

NCWA provides an estimated 836 acre-feet per year of supply to Harris County MUD 53.  This 
estimate is described for county-other in Harris County. 

Harris County MUD 55 

The COH provides 3,877 acre-feet per year to Harris County MUD 55.  This contract is perpetual and 
was assumed to continue throughout the planning periods. 

Harris County MUD 158 

Harris County MUD 158 receives 411 acre-feet of groundwater per year from COH.  It was assumed 
that this water originated from the San Jacinto River Basin. 
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Harris County MUD 261 

Harris County MUD 261 and Windfern Forest UD receive 140 acre-feet of groundwater/year from 
COH.  This amount was split between the two districts according to surface water demands. 

Harris County WCID 1 

BAWA has a contract to provide 784 acre-feet per year to Harris County WCID 1. 

Harris County WCID 21 

NCWA provides 913 acre-feet of water per year to Harris County WCID 21 as described under 
county-other in Harris County. 

Harris County WCID 36 

The description for county-other in Harris County explains the allocation of water from NCWA and 
includes the 802 acre-feet per year provided to Harris County WCID 36. 

Harris County WCID 84 

Harris County WCID 84 provides 310 acre-feet of water per year to Channelview from its source, 
NCWA.  The assignment of this supply is described under county-other in Harris County. 

Hedwig Village 

Memorial Villages Water Authority (MVWA) has a contract with COH for 747 acre-feet per year of 
blended water.  It was assumed for planning purposes that this water originated from a surface 
source.  Based on the information received from MVWA, this contract is split between Hedwig Village, 
Piney Point Village, and Hunters Creek.  Since these entities are retail customers, without information 
on exact amounts, the contract was split among the customers based on their total water demand 
ratios for each planning period. 

Hitchcock 

Hitchcock is a customer of GCWA and is contracted to receive 1,731 acre-feet per year on a 
perpetual basis. 

Houston 

The City of Houston, in its capacity as water provider to residents within the city limits, receives its 
water from several sources that are operated as a system.  The available supply of this system, less 
contracts to other parties, was assumed to make up the available supply for Houston.  This total 
volume was distributed among the individual occurrences of the Houston WUG in each basin and 
county. 

Additionally, the Clear Lake City Water Authority provides a portion of its contract from COH to areas 
of Houston.  As some of the authority’s contracts are indefinable, it was assumed that Webster and 
Pasadena received a share of water prorated by the area served in each community.  The amount of 
water remaining was assumed to serve Clear Lake (a portion of the Houston WUG).  The amounts of 
water provided to each CLCWA customer are shown below. 

• City of Houston      8,076 ac-ft/yr 

• City of Pasadena     8,619 ac-ft/yr 
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• Taylor Lake Village     1,730 ac-ft/yr 

• Nassau Bay      2,184 ac-ft/yr 

• Manufacturing      1,792 ac-ft/yr 

Humble 

The City of Houston provides 47 acre-feet of groundwater per year to Humble. 

Hunters Creek Village  

This entity receives its water from the MVWA.  As described under Hedwig Village, the amount of 
water that MVWA receives from COH was shared among its customers based on the surface water 
demand ratios. 

Huntsville 

Huntsville receives 22,403 acre-feet of groundwater per year from the Huntsville Regional Water 
Supply System (HRWSS).  Approximately 15 percent of this water is allocated to county-other to 
support surrounding communities.  The remaining supply was allocated to the City of Huntsville. 

Jacinto City 

Jacinto City has a contract with COH for 1,120 acre-feet per year, and the entire amount of the 
contract is allocated to municipal use in Jacinto City. 

Jamaica Beach 

The City of Galveston provides water to Jamaica Beach, as described under Galveston.  The portion 
of water provided to Jamaica Beach for each planning period was prorated from the GCWA supply 
according to the surface water demands of each end user customer. 

Jersey Village 

The City of Jersey village has a contract with COH for 840 acre-ft per year of groundwater. 

Kemah 

Galveston County WCID 12 provides water to Kemah, as described for Clear Lake Shores.   

La Marque 

The GCWA contract to La Marque was reduced from 3,207 to 2,224 acre-feet per year.  The contract 
is entirely allocated for municipal usage. 

La Porte 

The La Porte Area Water Authority receives water from COH and then distributes water to the City of 
La Porte and other customers.  The City of La Porte receives 8,656 acre-feet per year, as described 
previously at county-other in Harris County.  This contract was split between the city’s WUGs in the 
San Jacinto and San Jacinto-Brazos River Basins. 
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Lake Livingston Water Supply & Sewer Service Company 

The Lake Livingston Water Supply & Sewer Service Company has a contract for 954 acre-feet per 
year from the TRA.  The supply was split according to demand. 

Lake Jackson 

Lake Jackson receives water from BWA, and the entire contract of 2,240 acre-feet per year is 
allocated to municipal use for Lake Jackson. 

League City 

League City receives the majority of its water from two providers, GCWA and Galveston County 
WCID 1.  The League City contract with GCWA is for 2,307 acre-feet per year.  League City also 
contracts for 1 mgd with Galveston County WCID 1.  Galveston County WCID 12 also provides a 
small amount of water to customers in a portion of League City in Harris County.  This is shown under 
Clear Lake Shores. 

Livingston 

Livingston receives water from the Livingston Regional Water Supply System.  The entire amount, 
5,601 acre-feet per year, is allocated to Livingston for its municipal use. 

Missouri City 

Missouri City has a contract with GCWA for 16,802 acre-feet per year.  However, this amount was 
reduced to 9,487 to reflect the supply available from the GCWA.  The other provider for Missouri City 
is Fort Bend WCID 2.  The amount received by Missouri City from Fort Bend County WCID 2 is 
shown above, at county-other in Fort Bend County.  Missouri City in Fort Bend County is split by 
basins based upon surface water demand ratios. 

Nassau Bay 

Nassau Bay receives water from Clear Lake City Water Authority (CLCWA).  The current amount 
contracted, 2,184 acre-feet per year, is assumed to remain constant through 2060.  Nassau Bay uses 
the whole amount contracted for its municipal use.  

North Fort Bend Water Authority (NFBWA) 

The COH has a contract with the North Fort Bend Water Authority which supplies 21,841 acre-feet 
per year of water. The COH will activate the supply to the (NFBWA) in the year 2013. 

North Harris County Regional Water Authority 

NHCRWA has a contract with COH for 11 acre-feet per year until 2010.  Beginning in 2010, the 
authority will receive 34,714 acre-feet of surface water/year. 

Oyster Creek 

Oyster Creek receives water from BWA, and the entire contract, 106 acre-feet per year, is allocated 
for municipal use in Oyster Creek.  
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Pasadena 

Pasadena receives water from COH and from CLCWA.  The COH contract allocation is described 
under county-other in Harris County.  The CLCWA contribution to Pasadena was described above 
under Houston. 

Pearland 

Pearland has a contract with GCWA with an available supply of 15,675 acre-feet per year, valid until 
2010, and a contract with COH for 560 acre-feet per year until 2041.  Pearland is located in Harris 
and Brazoria Counties.  Therefore, these contracts are split between the two counties based on 
surface water demand.  

Pecan Grove 

Pecan Grove receives 3,101 acre-ft of water contracted from the BRA via the GCWA.  Although 
Pecan Grove has already contracted supply from the BRA, construction of a surface water treatment 
plant to treat the raw water will not begin construction until 2010.  Pecan Grove is located in Fort 
Bend County and the contract is allocated for 3,101 acre feet per year for municipal use. 

Pine Trails Utility 

Pine Trails Utility is a customer of NCWA and receives 480 acre-feet per year as estimated under 
county-other in Harris County. 

Piney Point Village 

Memorial Villages Water Authority (MVWA) provides Piney Point Village with water from its contract 
with COH.  As described above, under Hedwig Village and Hunters Creek Village, this contract is split 
between the MVWA customers.   

Richmond 

The City of Richmond has two municipal contracts with the Brazos River Authority for a total amount 
of 3,000 acre-feet per year.  

Richwood 

Richwood receives water from BWA, and the entire contract of 263 acre-feet per year is allocated for 
municipal use by Richwood. 

Riverside WS Corp 

Riverside WS Corp receives 20 acre-feet of water/year from TCRWS as mentioned above in county-
other for Trinity County.  This amount was allocated to Walker County as San Jacinto County had no 
shortages for this WUG. 

Rosenberg 

Rosenberg receives water from the Brazos River Authority and the contract of 4,500 acre-feet per 
year is allocated for municipal use by Rosenberg. 
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San Jacinto WSC 

San Jacinto Water Supply Corporation receives 280 acre-feet per year from TRA.  Coldspring is 
included in their service area, but since Coldspring has enough groundwater to meet its demand, this 
contract was allocated entirely to the San Jacinto Water Supply Company.   

San Leon 

San Leon receives 2,059 acre-feet per year of water from GCWA.  The entire contract amount is 
allocated to the municipal use in San Leon. 

Santa Fe 

Santa Fe (Galveston County WCID 8) has a contract with GCWA for 1,154 acre-feet per year.  

Seabrook 

The Pasadena contract was split between El Lago and Seabrook as described under El Lago. 

Shoreacres 

La Porte provides water to Shoreacres, as shown in the allocation of the contract between the La 
Porte Area Water Authority and COH described under county-other in Harris County.  

South Houston 

As one of the Southeast Water Purification Plant partners, South Houston has a contract with COH 
for 4199 acre-feet per year.  The contract is entirely allocated to municipal use for the City of South 
Houston.  

Southside Place 

Southside Place has a contract with COH for 319 acre-feet per year, and the entire contract is used to 
meet its municipal demands. 

Stafford 

Stafford receives water from Fort Bend County WCID 2.  Fort Bend County WCID 2 has an option 
contract with GCWA.  The contract allocation is described above at county-other in Fort Bend County.  
The amount that Stafford receives is split between Fort Bend County and Harris County based on 
surface water demand ratios.  The amount allocated to the part of Stafford located in Fort Bend 
County is split by basins, between San Jacinto and San Jacinto-Brazos River Basins, based on their 
surface water demand ratios. 

Sugar Land 

Sugar Land has two water providers.  Fort Bend County WCID 2 provides water to some residents of 
Sugar Land, and the amount allocated is described under county-other in Fort Bend County.  This 
amount is assumed to serve the portion of Sugar Land located in the San Jacinto-Brazos River Basin.  
GCWA has a contract with the City of Sugar Land for 22,403 acre-feet per year.  This contract was 
adjusted to 12,533 acre-feet per year and is entirely allocated to the City of Sugar Land for its 
municipal use.  The GCWA contract amount was split by basins based on the surface water demand 
ratios. 
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Sunbelt FWSD 

The City of Houston provides 187 acre-feet of groundwater per year to the Sunbelt FWSD, in addition 
to 299 acre-feet of blended water/year.  This blended supply is assumed to be surface water in 
Appendix 3H.  Sunbelt is also a member of the COH Groundwater Reduction Plan. 

Taylor Lake Village 

Clear Lake City Water Authority provides 1,730 acre-feet of water per year to Taylor Lake Village.  
The allocation of the CLCWA contract with COH was described under Houston. 

Texas City 

Texas City has two water providers.  The entity providing the largest amount is GCWA.  The contract 
from GCWA is 12,016 acre-feet per year and is used entirely by the City of Texas City for its 
municipal water usage.  The other provider is Galveston County WCID 1, and the allocation of its 
contract with GCWA is summarized under Dickinson.  This small amount of water was estimated to 
be approximately 21 acre-feet per year. 

The Woodlands 

The Woodlands receives 11,303 acre-feet per year of groundwater from SJRA.  The available 
groundwater supply is projected to be diminished over time as a result of groundwater availability and 
projected surface water conversion. 

Tiki Island 

Tiki Island receives water from GCWA under a contract for 415 acre-feet per year.   

Trinity 

Trinity receives water from TCRWSS.  The allocation of the TCRWSS contract is described under 
county-other in Trinity County and is equal to the TWDB demands for Trinity. 

Trinity Bay Conservation District 

The Trinity Bay Conservation District receives 663 acre-feet per year from CLCND.  LNVA provides 
an additional sum of water on an as-needed basis to the district through the Winnie Treatment Plant.  
When the new Winnie Water Treatment Plant is completed, the district will have the capacity to 
receive 2.4 mgd of water from LNVA.  Therefore, it is assumed that the available supply from the 
Rayburn-Steinhagen system is 2,688 acre-feet per year.  These supplies were split between the 
Trinity and Neches-Trinity River Basins according to demand.   

Trinity Rural WS Corp 

The Trinity Rural WSC supply is provided 1,240 acre-feet per year by TRA.  The supply was split 
between the Polk, Trinity and Walker Counties based on demand. 

Webster 

The City of Webster has a contract with COH for 4,536 acre-feet per year and is using the entire 
contract amount for its municipal water use.  CLCWA provides an additional 4,475 acre-feet per year 
from their surface water allocation from COH. 
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West Harris County Regional Water Authority 

WHCRWA will begin a contract with COH for 20,437 acre-feet per year in 2010.  This amount was 
allocated between the portions of WHCRWA located in Harris and Fort Bend Counties based on 
surface water demand. 

West University Place 

The City of West University Place has a contract with COH for 2,053 acre-feet of groundwater/year, 
and it is using the entire contract amount for its municipal water use. 

Windfern Forest UD 

Windfern Forest UD shares a 140 acre-feet per year contract with Harris County MUD 261.  This 
amount was split between the two districts according to their demands in each decade as described 
under Harris County MUD 261. 

3.4.4.2 Manufacturing Supplies 

BRAZORIA COUNTY 

Brazoria County manufacturing supplies are allocated below. 

Provider 
2010 2020 2030 2040 2050 2060 

(acre-feet/year) 
Angleton 202 202 202 202 202 202 

Dow 137,475 137,475 137,475 137,475 137,475 137,475 
Freeport 336 336 336 336 336 336 
GCWA 45,010 45,010 45,010 45,010 45,010 45,010 
BRA 16,000 16,000 16,000 16,000 16,000 16,000 

Individual 
Water Rights 11,354 11,422 11,422 11,422 11,422 11,422 

 
The supply listed by the City of Angleton is provided from their contract from BWA. The Dow supply 
represents the company’s firm water right and assumes that the full quantity is either contracted to 
other entities or used for the Dow facility itself.  The 16,000 acre-feet listed from BRA is contracted to 
Dow.  Freeport allocates approximately 15 percent of its contract from BWA to manufacturing, 
providing the value listed above.  The sum of GCWA contracts to manufacturers in the San Jacinto-
Brazos River Basin totals 45,010 acre-feet per year (after adjustment in order to observe available 
supplies).  All contract amounts were allocated to the basin in which the consumer was located.  
Water rights intended for manufacturing were allocated to the basin the source originated in.  
Individual water rights in the Brazos-Colorado basin total 12,019 acre-feet per year and are available 
to Region H and Region K.  A portion of these water rights are allocated to steam electric demands in 
Region K.  The remainder is allocated to Manufacturing in Brazoria County, shown in the table above. 
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FORT BEND COUNTY 

Fort Bend County manufacturing supplies are allocated below.  

Provider 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

BRA 400 400 400 400 400 400 
FBC WCID 1 1,000 1,000 1,000 1,000 1,000 1,000 

 
The Fort Bend County WCID 1 has a contract with Imperial Sugar for 1,000 acre-feet per year.  
Originally, this contract was for the entire 20,000 acre-feet per year yield from this right.  However, 
this was reduced due to Imperial Sugar’s plant closure.  This contract was allocated to the San 
Jacinto-Brazos River Basin.  The 400 acre-feet per year shown from BRA is contracted to Vulcan 
Materials. 

GALVESTON COUNTY 

Galveston County manufacturing supplies are allocated below. 

Provider 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

GCWA 68,414 68,414 68,414 68,414 68,414 68,414 
 
The GCWA amount represents the sum of contracts between the Gulf Coast Water Authority and 
manufacturers in Galveston County, San Jacinto-Brazos River Basin.  This sum is adjusted so that 
the total GCWA contracts do not exceed supplies. 

HARRIS COUNTY 

Harris County manufacturing supplies are allocated below. 

Provider 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

COH 379,312 379,312 379,312 379,312 379,312 379,312 
Crosby 70 70 70 70 70 70 
CLCWA 1,792 1,792 1,792 1,792 1,792 1,792 

Galena Park 54 54 54 54 54 54 
NCWA 1,046 1,046 1,046 1,046 1,046 1,046 

Pasadena 5,040 5,040 5,040 5,040 5,040 5,040 
SJRA 75,703 75,703 75,703 75,703 75,703 75,703 

 
The COH amount includes Houston contracts to manufacturers in Harris County.  The appropriate 
portions of the contract sum were allocated to the basin in which the manufacturer was located.  The 
supplies from Crosby and Galena Park represent portions of their contracted supplies provided for 
manufacturing.  The Pasadena supply was split between the San Jacinto and San Jacinto-Brazos 
River Basins according to surface water demand.  The sum of SJRA contracts was split according to 
the location of the contract customer. 
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A portion of the water provided by COH, equal to 23,404 acre-feet per year, is actually contracted to 
Lyondell-Citgo Refining.  This water is used for refinery processes by LCR as well as 16,733 acre-
feet/year of steam-electric demand by a customer of LCR.  Attempts were made to contact LCR 
regarding how this water is used, which user receives the water first, and which portion of the water is 
reused between the two users.  Lyondell-Citgo was unable to provide any information regarding this 
use pattern and, therefore, the total sum of water has been shown in the shortage analysis and the 
table above with COH as the provider. 

3.4.4.3 Irrigation Supplies 

BRAZORIA COUNTY 

Brazoria County irrigation allocations are tabulated below. 

Irrigator 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

GCWA 13,694 13,694 13,694 13,694 13,694 13,694 
Individual 

Water 
Rights 

10,529 10,529 10,529 10,529 10,529 10,529 

 
The water supply listed as individual water rights consists of the firm water rights within each basin.  It 
was assumed that this water was used for agriculture within the source basin. 

CHAMBERS COUNTY 

Chambers County irrigation allocations are tabulated below. 

Irrigator 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

CLCND 40,000 40,000 40,000 40,000 40,000 40,000 
LNVA 38,000 38,000 38,000 38,000 38,000 38,000 
TRA 16,818 16,552 16,370 16,170 15,941 15,669 

Individual 
Water 
Rights 

23,995 23,995 23,995 23,995 23,995 23,995 

 
The CLCND amount represents the volume of water provided to Devers Canal customers in the 
Neches-Trinity River Basin by the CLCND.  The LNVA amount is the sum of annual irrigation 
contracts to individuals in the Neches-Trinity River Basin.  The water supplied by TRA represents the 
amount contributed to the Devers Canal system, split between Chambers and Liberty Counties 
according to irrigation surface demand in the basins served by the canal.  In Chambers County, this 
water was only provided to the Neches-Trinity River Basin.  Individual water rights for irrigation were 
assumed to be applied within the basin from which they originated. 
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FORT BEND COUNTY 

Fort Bend County irrigation allocations are tabulated below. 

Irrigator 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

GCWA 2,143 2,143 2,143 2,143 2,143 2,143 
NRG 12,000  12,000  12,000  12,000  12,000 12,000 

 
The GCWA supply represents the adjusted contract amounts between GCWA and several irrigators 
in the San Jacinto-Brazos River Basin.  The supply from NRG represents the firm irrigation supply 
from the Brazos River Basin contracted to Richmond Irrigation.  It was assumed that this entire 
amount was used within the Brazos River Basin.  The balance of this water right was allocated to 
steam-electric in the Brazos basin. 

GALVESTON COUNTY 

Galveston County irrigation allocations are tabulated below. 

Irrigator 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

GCWA 142 142 142 142 142 142 
 
The GCWA allocated amounts equal the contracted volume of water to irrigation users in Galveston 
County. 

HARRIS COUNTY 

Harris County irrigation allocations are tabulated below. 

Irrigator 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

SJRA 1,476 1,476 1,476 1,476 1,476 1,476 
Individual 

Water 
Rights 

1,355 1,355 1,355 1,355 1,355 1,355 

 
The SJRA amount is equal to the current irrigation contracts between SJRA and customers in Harris 
County.  It was assumed that these annual contracts ran perpetually and that they served irrigation 
demands in the San Jacinto River Basin.   
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LIBERTY COUNTY 

Liberty County irrigation allocations are tabulated below. 

Irrigator 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

COH 33,000 33,000 33,000 33,000 33,000 33,000 
Devers Canal 2,500 2,500 2,500 2,500 2,500 2,500 

LNVA 17,200 17,200 17,200 17,200 17,200 17,200 

TRA 10,682 10,948 11,130 11,130 11,559 11,831 

 
The COH supply was purchased from the Dayton Canal Irrigation Company and is assumed to be 
provided to irrigators within the Trinity River Basin.  The Devers Canal irrigation supply listed above is 
from a water right from the Trinity River and was split between the basins served by the Devers Canal 
system based on demand.  This supply has recently been purchased by the Lower Neches Valley 
Authority (LNVA).  The LNVA amount is the sum of the authority’s contracts to individual farmers, 
assumed to be located in the Neches-Trinity River Basin.  The volume of water provided to irrigation 
by TRA is Liberty County’s share of the TRA contribution to the Devers Canal system.  The water 
rights available to irrigation in Liberty County were allocated to the basin in which the supply 
originated. 

MONTGOMERY COUNTY 

Montgomery County irrigation allocation is tabulated below. 

Irrigator 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

SJRA 880 880 880 880 880 880 
 
The SJRA amount is the sum of water contracts between SJRA and irrigators in Montgomery County.  
These year to year contracts were assumed to be renewed through 2060. 

SAN JACINTO COUNTY 

San Jacinto County irrigation allocation is tabulated below. 

Irrigator 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

TRA 135 135 135 135 135 135 
 
The TRA amount allocated is the sum of two contracts between Royal Pines and Waterwood National 
Resort and TRA. 
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TRINITY COUNTY 

Trinity County irrigation allocation is tabulated below. 

Irrigator 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

TRA 290 290 290 290 290 290 
 

The TRA amount allocated is a lump sum of contracts between several water recipients and TRA.  
The sum of these contracts, 290 acre-feet per year, is the sum of all the individual irrigation amount 
contracts in Trinity County. 

3.4.4.4 Mining Supplies 

FORT BEND COUNTY 

Fort Bend County mining supplies are allocated below: 

Provider 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

GCWA 583 583 583 583 583 583 
 

The GCWA contract provides water to Texas Brine in the San Jacinto-Brazos River Basin. 

3.4.4.5 Steam-Electric Supplies 

CHAMBERS COUNTY 

Chambers County steam-electric supplies are allocated below: 

Provider 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

NRG 30,000 30,000 30,000 30,000 30,000 30,000 
 
The portion shown above is provided through Water Right 3460903926 from Cedar Bayou owned by 
NRG. 

FORT BEND COUNTY 

Fort Bend County steam-electric supplies are allocated below: 

Provider 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

NRG 111,711 111,711 111,711 111,711 111,711 111,711 
 
The sum of supplies represents two individual rights owned by NRG for use in the Brazos River Basin 
(Water Rights 3461205320 and 3461205325 (28,711 acre-feet per year)) and a contract from BRA for 
83,000 acre-feet per. 
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GALVESTON COUNTY 

Galveston County steam-electric supplies are allocated below: 

Provider 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

GCWA 2,231 2,231 2,231 2,231 2,231 2,231 
 

The GCWA portion represents the sum of two contracts to steam-electric WUGs in the San Jacinto-
Brazos River Basin.  These contracts have been adjusted according to the procedures outlined above 
to limit GCWA contracts to available supplies. 

HARRIS COUNTY 

Harris County steam-electric supplies are allocated below: 

Provider 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

COH 14,369 14,369 14,369 14,369 14,369 14,369 
 

The COH supply is provided to two steam-electric WUGS in the San Jacinto River Basin.  Water 
Right 3461105350 (2120 acre-feet per year) from Clear Creek was cancelled by NRG and is not 
assumed to be available for use in power generation. 

MONTGOMERY COUNTY 

Montgomery County steam-electric supplies are allocated below: 

Provider 2010 
ac-ft/yr 

2020 
ac-ft/yr 

2030 
ac-ft/yr 

2040 
ac-ft/yr 

2050 
ac-ft/yr 

2060 
ac-ft/yr 

SJRA 7,841 7,841 7,841 7,841 7,841 7,841 
 

The SJRA supply from Lake Conroe provides water to Entergy for steam-electric use. 

3.4.5 Wholesale Water Providers 

The resources available to Water User Groups (WUGs) in Region H through Wholesale Water 
Providers (WWPs) are listed in Appendix 3I.  The Appendix lists the WWPs that supply water directly 
to WUGs and lists if the water is “self supplied” or contracted from another WWP.  In instances where 
supplies are contracted from another WWP, the supplier is listed in the “Source WWP” column.  This 
list was compiled with the use of the TCEQ Water Rights Database, WAM and GAM results, contract 
information and clarifications received directly from the WWPs, and the allocation of groundwater 
resources shown above. 

For the sake of this study, water supplies that are contracted by customers from the City of Houston 
and delivered via the CWA system have been included with the data for COH.  Similarly, TRA is listed 
as the wholesale water provider for supplies provided by the Trinity County Regional Water Supply 
System, Huntsville Regional Water Supply System, and Livingston Regional Water Supply System as 
these providers are operated by TRA.  



Chapter 3 – Analysis of Current      
Water Supplies   August 2010   
 

 
3-74  

The groundwater supplies shown in Table 3-14 represent the groundwater supplied to a WUG by the 
WWP and not groundwater used by a WUG from its own wells.  These amounts of groundwater are 
generally the available supply as determined by the groundwater allocation method described above.  
However, COH was known to provide specified amounts of groundwater to its contract customers.  
Therefore, for the COH WWP, the available supply of groundwater is equal to the groundwater 
supplied to the Houston WUG plus the sum of groundwater contracts to customers.  The groundwater 
available to NCWA is equal to the sum of groundwater allocated to its customers as it was assumed 
that NCWA is the only source of water for these customers.  Fort Bend County WCID #2 was 
assumed to provide groundwater to the city of Meadows.  Galveston County WCID 1 was allocated 
the groundwater associated with Dickinson as part of its available supply.  The Woodlands is 
provided water by SJRA, and the groundwater that was available to The Woodlands was assumed to 
originate from SJRA.  Finally, CHCRWA, NFBWA, NHCRWA, the City of Galveston, City of 
Pasadena, WHCRWA, Sugarland, Missouri City, Richmond-Rosenberg and the City of Huntsville 
were allocated the groundwater associated with each of the WUGs by the same name. 

The volume of WWP supplies available to individual WUGs was determined through contract 
information from the WWPs, previous records, and further clarification from both the providers and 
customers.  Where it was not possible to determine specific contract amounts to each WUG, other 
methods were used to approximate the supply to each WUG as described above in the groundwater 
and surface water allocation sections. 

The 2060 supplies available to each WWP are shown below in Table 3-14.  Wholesale Water 
Providers that receive water from another WWP through contractual transfer are listed below the 
original provider. 

The surface water supplies are summarized by county, basin and category of use in Table 3-15.  
Similarly, Tables 3-16 and Table 3-17 summarize the groundwater and reuse supplies, respectively.  
An updated shortage analysis will be included in Chapter 4 based on projected demands described in 
Chapter 2.  During the development of the 2011 Region H Water Plan it was noted that several 
counties in Region H had experienced significant population growth indicating that current and future 
demands may be higher than previously projected.  As a result, shortages in later decades may 
become greater than projected.  If that occurs additional shortages may be met with alternative 
strategies described later in Chapter 4.  The current surface water supplies are summarized by 
category of water use by basin by WWP in Appendix 3J. 
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Table 3-14 

Summary of Supplies Available to Region H Wholesale Water Providers in 2060 

Wholesale Water Provider* 

Available Supplies 
(acre-feet) 

Contracts** Groundwater Surface Water 
Rights 

Brazos River Authority1   155,031 

Dow Chemical Company 16,000  137,475 

Gulf Coast Water Authority2 44,980  214,260 

City of Galveston 25,406 1,539  

Fort Bend County WCID #2 6,579 796  

Galveston County WCID 13 3,232 309  

Missouri City 9,645 9,340  

NRG4 83,000  94,220 

Sugarland 12,563 9,027  

Richmond-Rosenburg 7,500 4,279  

Brazosport Water Authority   16,492 
Chambers-Liberty Counties 
Navigation District5   76,520 

Fort Bend County WCID 1   5,634 

City of Houston6  83,818 1,254,628 

Baytown Area Water Authority 17,534   
Central Harris County Regional 
Water Authority7 2,375 1,287  

Clear Lake City Water Authority8 26,876   

La Porte Area Water Authority 9,750   

North Channel Water Authority9 6,682 1,645  
North Fort Bend Water 
Authority10 21,434 26,643  

North Harris County Regional 
Water Authority11 34,714 30,558  

City of Pasadena12 38,514 2,047  
West Harris County Regional 
Water Authority13 20,437 16,521  

Lower Neches Valley Authority14   64,177 

San Jacinto River Authority15  7,359 232,744 

Trinity River Authority   403,200 
City of Huntsville 22,403 5,164  

*WWPs that provide water through contract to other WWPs are shown with the customer WWPs listed 
below the sellers. 

**Water received under contract from another WWP. 
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1 Available supplies represent contractual agreements to Region H customers only.  Supply quantities 
are for the amount of water currently contracted to Region H customers by BRA. 

2 GCWA contracts with its customers exceed available firm yield supplies.  For the purpose of the 
shortage analysis, contracts were adjusted not to exceed supplies. 

3 Supplies include GCWA contract and maximum amount of groundwater allowed for Dickinson per 
HGSD regulations. 

4 Supplies include contractual demands to Richmond Irrigation and Brazos Valley Energy, as well as 
the entire portion of the GCWA contract, which is assumed to be used by NRG.  Actual demands may 
be greater but are overall split among supply sources since actual data is unavailable. 

5 CLCND supply includes rights from Lake Anahuac, less 30,000 acre-feet sold to SJRA. 

6 Groundwater supply includes the portion of groundwater provided to Houston after prorating 
available, restricted supplies to WUGs, plus groundwater contracted to other WWPs.  Demands include 
contracts to BAWA, CLCWA, LPAWA, Lyondell-Citgo, NCWA, NHCRWA, Pasadena, and WHCRWA 
WWPs.  Surface water rights for COH include 33,000 acre-feet purchased from the Dayton Canal 
Irrigation Company; it is allocated entirely to irrigation demands in Liberty County. 

7 Available Groundwater Supplies are supplied by the CHCRWA, not contracted from the City of 
Houston. 

8 Assumes all water remaining after contracts is provided to Clear Lake (Houston WUG). 

9 NCWA groundwater supply estimated from the 2003-2004 ratio of groundwater to contract water.  
Demands were assumed to equal supplies. 

10 Available Groundwater Supplies are supplied by the NFBWA, not contracted from the City of 
Houston. 

11 Available Groundwater Supplies are supplied by the NHCRWA, not contracted from the City of 
Houston. 

12 Includes total Pasadena demands, less the portion met by CLCWA. 

13 Available Groundwater Supplies are supplied by the WHCRWA, not contracted from the City of 
Houston. 

14 Supplies represent contractual agreements to Region H customers only.  Supply quantities are for the 
entire Rayburn-Steinhagen system and do not represent the portion available to Region H. 

15 Includes water demands and available groundwater supplied to The Woodlands.  The 2060 
groundwater supply shown above is the least amount of groundwater available throughout the planning 
periods. Also includes 14,944 acre-feet of permitted indirect reuse. 
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Table 3-15 

Surface Water Supply by Categories of Water Use in Each County and Basin 

County Basin Use 
Available Supplies (acre-feet per year) 

Year 
2010 

Year 
2020 

Year 
2030 

Year 
2040 

Year 
2050 

Year  
2060 

AUSTIN COLORADO LIVESTOCK 52 56 58 59 60 61 

BRAZORIA 

BRAZOS 

IRRIGATION 1,850 1,850 1,850 1,850 1,850 1,850 

LIVESTOCK 220 228 232 235 236 238 

MANUFACTURING 153,763 153,763 153,763 153,762 153,742 153,762 

MINING 190 190 190 190 190 190 

MUNICIPAL 223 199 183 172 162 154 

BRAZOS-
COLORADO 

LIVESTOCK 200 202 206 210 217 225 

MANUFACTURING 11,354 11,422 11,422 11,422 11,422 11,422 

MINING 1,124 1,124 1,124 1,124 1,124 1,124 

MUNICIPAL 478 478 478 478 478 478 

SAN 
JACINTO-
BRAZOS 

IRRIGATION 25,131 25,131 25,131 25,131 25,131 25,131 

LIVESTOCK 545 505 547 591 643 690 

MANUFACTURING 45,260 45,260 45,260 45,261 45,281 45,261 

MINING 305 305 305 305 305 305 

MUNICIPAL 23,155 23,223 23,259 23,280 23,302 23,320 

CHAMBERS 

NECHES-
TRINITY 

IRRIGATION 116,568 116,302 116,120 115,920 115,691 115,419 

LIVESTOCK 317 317 317 317 317 318 

MINING 505 505 505 505 505 505 

MUNICIPAL 3,806 3,863 3,931 4,007 4,092 4,191 

TRINITY 
LIVESTOCK 50 50 50 50 51 51 

MINING 18,989 18,989 18,989 18,989 18,989 18,989 

MUNICIPAL 1,595 1,623 1,653 1,688 1,729 1,774 

TRINITY-SAN 
JACINTO 

IRRIGATION 2,185 2,185 2,185 2,185 2,185 2,185 

LIVESTOCK 48 49 51 52 53 54 

MINING 4,722 4,722 4,722 4,672 4,601 4,502 

MUNICIPAL 821 891 950 996 1,040 1,084 
STEAM ELECTRIC 
POWER 30,000 30,000 30,000 30,000 30,000 30,000 

FORT BEND 

BRAZOS 

IRRIGATION 12,000 12,000 12,000 12,000 12,000 12,000 

LIVESTOCK 0 207 415 415 415 415 

MANUFACTURING 400 400 400 400 400 400 

MUNICIPAL 15,242 16,028 16,131 16,259 16,515 16,822 
STEAM ELECTRIC 
POWER 111,711 111,711 111,711 111,711 111,711 111,711 

SAN JACINTO 
LIVESTOCK 13 30 47 47 47 47 

MINING 8 8 8 8 8 8 

MUNICIPAL 8,529 18,494 18,408 18,680 19,121 19,261 

SAN 
JACINTO-
BRAZOS 

IRRIGATION 2,143 2,143 2,143 2,143 2,143 2,143 

LIVESTOCK 64 98 139 139 139 139 

MANUFACTURING 1,000 1,000 1,000 1,000 1,000 1,000 

MINING 517 517 517 517 517 517 

MUNICIPAL 19,478 31,008 33,159 34,283 35,559 36,584 

GALVESTON NECHES-
TRINITY 

MINING 106 106 106 106 106 106 

MUNICIPAL 5,550 5,500 5,450 5,400 5,350 5,300 
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County Basin Use 
Available Supplies (acre-feet per year) 

Year 
2010 

Year 
2020 

Year 
2030 

Year 
2040 

Year 
2050 

Year  
2060 

SAN 
JACINTO-
BRAZOS 

IRRIGATION 142 142 142 142 142 142 

LIVESTOCK 306 296 280 280 280 281 

MANUFACTURING 68,414 68,414 68,414 68,414 68,414 68,414 

MINING 101 101 101 101 101 101 

MUNICIPAL 77,993 78,258 78,403 78,465 78,509 78,538 
STEAM ELECTRIC 
POWER 2,231 2,231 2,231 2,231 2,231 2,231 

HARRIS 

SAN JACINTO 

IRRIGATION 1,476 1,476 1,476 1,476 1,476 1,476 

LIVESTOCK 324 666 803 803 803 803 

MANUFACTURING 364,933 364,933 364,961 364,970 364,975 364,973 

MINING 992 992 992 992 992 992 

MUNICIPAL 404,719 435,032 464,366 499,737 537,217 543,310 
STEAM ELECTRIC 
POWER 14,369 14,369 14,369 14,369 14,369 14,369 

SAN 
JACINTO-
BRAZOS 

LIVESTOCK 82 82 82 82 82 82 

MANUFACTURING 55,739 55,739 55,711 55,702 55,697 55,699 

MINING 19 19 19 19 19 19 

MUNICIPAL 58,484 60,167 61,852 63,786 65,854 66,182 

TRINITY-SAN 
JACINTO 

IRRIGATION 1,355 1,355 1,355 1,355 1,355 1,355 

LIVESTOCK 73 73 73 73 73 73 

MANUFACTURING 42,345 42,345 42,345 42,345 42,345 42,345 

MUNICIPAL 17,100 17,033 16,978 16,934 16,892 16,851 

LIBERTY 

NECHES IRRIGATION 2,500 2,500 2,500 2,500 2,500 2,500 

LIVESTOCK 45 45 45 45 45 70 
NECHES-
TRINITY IRRIGATION 19,269 19,228 19,199 19,170 19,134 19,093 

TRINITY IRRIGATION 44,113 44,420 44,631 44,860 45,125 45,438 

MUNICIPAL 72 71 72 73 77 80 

TRINITY-SAN 
JACINTO 

IRRIGATION 685 685 685 685 685 685 

LIVESTOCK 0 0 0 0 0 17 

MONTGOME
RY SAN JACINTO 

IRRIGATION 880 880 880 880 880 880 

LIVESTOCK 510 510 510 510 510 510 
STEAM ELECTRIC 
POWER 7,841 7,841 7,841 7,841 7,841 7,841 

POLK TRINITY MUNICIPAL 6,236 6,225 6,221 6,221 6,230 6,237 

SAN JACINTO 

SAN JACINTO MUNICIPAL 63 70 73 75 75 74 

TRINITY IRRIGATION 135 135 135 135 135 135 

MUNICIPAL 977 990 1,004 1,013 1,012 1,008 

TRINITY TRINITY 
IRRIGATION 290 290 290 290 290 290 

LIVESTOCK 211 211 211 211 211 211 

MUNICIPAL 5,615 5,598 5,590 5,587 5,577 5,573 

WALKER 

SAN JACINTO LIVESTOCK 0 1 12 8 9 11 

MUNICIPAL 17,606 17,211 17,244 17,291 17,367 17,454 

TRINITY LIVESTOCK 106 127 138 143 148 154 
MUNICIPAL 4,925 5,322 5,283 5,230 5,157 5,073 

WALLER BRAZOS LIVESTOCK 232 232 232 232 242 277 

SAN JACINTO LIVESTOCK 90 90 90 90 102 107 

Total  
 1,843,815 1,899,087 1,932,954 1,971,925 2,013,605 2,021,690 
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Table 3-16 

Groundwater Supply by Categories of Water Use in Each County and Basin 
 

County Basin Use Available Supplies (acre-feet per year) 
Year 
2010 

Year 
2020 

Year 
2030 

Year 
2040 

Year 
2050 

Year 
2060 

AUSTIN 

BRAZOS 

IRRIGATION 743 743 743 743 743 743 

LIVESTOCK 1,211 1,211 1,211 1,211 1,211 1,211 

MANUFACTURING 172 172 172 172 172 172 

MINING 40 40 40 40 40 40 

MUNICIPAL 3,638 3,462 3,353 3,283 3,250 3,215 

BRAZOS-
COLORADO 

IRRIGATION 9,874 9,874 9,874 9,874 9,874 9,874 

LIVESTOCK 339 339 339 339 339 339 

MANUFACTURING 38 38 38 38 38 38 

MINING 4 4 4 4 4 4 

MUNICIPAL 459 459 459 459 459 459 

COLORADO 

LIVESTOCK 13 9 7 6 5 4 

MINING 7 7 7 7 7 7 

MUNICIPAL 26 26 26 26 26 26 

BRAZORIA 

BRAZOS 

LIVESTOCK 22 14 10 7 6 4 

MANUFACTURING 24,125 4,493 4,026 3,597 3,116 2,600 

MINING 117 28 28 28 28 28 

MUNICIPAL 2,257 2,122 2,097 2,075 2,056 2,045 

BRAZOS-
COLORADO 

IRRIGATION 4,765 4,277 4,089 3,976 3,976 3,976 

LIVESTOCK 204 202 198 194 187 179 

MINING 1,728 1,440 1,440 1,440 1,440 1,440 

MUNICIPAL 2,869 2,858 2,847 2,834 2,827 2,825 

SAN JACINTO-
BRAZOS 

LIVESTOCK 423 423 421 377 325 278 

MINING 640 624 624 624 624 624 

MUNICIPAL 13,250 13,113 13,082 13,058 13,051 13,053 

CHAMBERS 

NECHES-
TRINITY 

IRRIGATION 3,890 3,884 3,880 3,879 3,876 3,876 

LIVESTOCK 16 16 16 16 16 15 

MINING 30 30 30 30 30 30 

MUNICIPAL 47 45 43 42 41 40 

TRINITY 

IRRIGATION 5,688 5,464 5,330 5,207 5,089 4,988 

LIVESTOCK 10 10 10 10 9 9 

MINING 4,907 4,907 4,907 4,907 4,907 4,907 

MUNICIPAL 201 197 195 193 191 190 

TRINITY-SAN 
JACINTO 

IRRIGATION 530 509 472 439 409 379 

LIVESTOCK 21 20 18 17 16 15 

MANUFACTURING 3,538 3,538 3,538 3,538 3,538 3,538 

MINING 2,561 2,561 2,561 2,511 2,440 2,341 

MUNICIPAL 282 278 273 268 265 262 

STEAM ELECTRIC 
POWER 

1,330 1,018 1,104 1,208 1,332 1,468 
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FORT BEND 

BRAZOS 

IRRIGATION 5,907 5,907 5,907 5,907 5,907 5,907 

LIVESTOCK 691 484 276 276 276 276 

MANUFACTURING 1,235 907 538 538 538 538 

MINING 618 441 255 255 255 255 

MUNICIPAL 30,481 23,372 16,990 16,966 16,966 16,966 

STEAM ELECTRIC 
POWER 

11,316 11,316 11,316 11,316 11,316 11,316 

BRAZOS-
COLORADO 

IRRIGATION 18,869 18,869 18,869 18,869 18,869 18,869 

LIVESTOCK 211 211 211 211 211 211 

MINING 140 140 140 140 140 140 

MUNICIPAL 706 552 662 720 798 819 

SAN JACINTO 

IRRIGATION 7,538 7,538 7,538 7,538 7,538 7,538 

LIVESTOCK 57 40 23 23 23 23 

MANUFACTURING 1,979 1,453 862 862 862 855 

MINING 272 200 116 116 116 116 

MUNICIPAL 28,134 25,090 16,923 16,913 16,910 16,910 

SAN JACINTO-
BRAZOS 

IRRIGATION 6,998 6,998 6,998 6,998 6,998 6,998 

LIVESTOCK 135 101 60 60 60 60 

MANUFACTURING 3,649 2,679 1,588 1,588 1,588 1,588 

MINING 1,455 1,408 814 822 830 838 

MUNICIPAL 46,394 41,389 31,085 31,051 31,049 30,149 

GALVESTON 

NECHES-
TRINITY 

LIVESTOCK 2 2 2 2 2 2 

MINING 14 14 14 14 14 14 

SAN JACINTO-
BRAZOS 

IRRIGATION 1,020 1,020 1,020 1,020 1,020 1,020 

LIVESTOCK 3 3 3 3 3 3 

MANUFACTURING 4,101 4,101 4,101 4,101 4,101 4,101 

MINING 13 13 13 13 13 13 

MUNICIPAL 4,444 4,395 4,349 4,303 4,273 4,275 

HARRIS 

SAN JACINTO 

IRRIGATION 9,883 9,883 9,883 9,883 9,883 9,883 

LIVESTOCK 666 285 190 190 190 190 

MANUFACTURING 51,293 51,293 51,293 51,293 51,293 51,293 

MINING 126 126 126 126 126 126 

MUNICIPAL 253,507 168,337 147,713 147,659 147,639 147,647 

SAN JACINTO-
BRAZOS 

LIVESTOCK 9 9 9 9 9 9 

MANUFACTURING 6,692 6,692 6,692 6,692 6,692 6,692 

MINING 2 2 2 2 2 2 

MUNICIPAL 6,002 5,279 5,222 5,124 5,111 5,120 

STEAM ELECTRIC 
POWER 

44 44 44 44 44 44 

TRINITY-SAN 
JACINTO 

IRRIGATION 5,417 5,417 5,417 5,417 5,417 5,417 

LIVESTOCK 18 18 18 18 18 18 

MANUFACTURING 7,261 7,261 7,261 7,261 7,261 7,261 

MUNICIPAL 1,528 1,408 1,452 1,452 1,452 1,452 

LEON 
BRAZOS 

LIVESTOCK 423 423 423 423 423 423 

MINING 221 213 209 205 201 198 

MUNICIPAL 488 488 488 488 488 488 

TRINITY IRRIGATION 542 542 542 542 542 542 
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LIVESTOCK 1,268 1,268 1,268 1,268 1,268 1,268 

MANUFACTURING 714 714 714 714 714 714 

MINING 1,296 1,251 1,226 1,204 1,183 1,166 

MUNICIPAL 1,640 1,640 1,640 1,640 1,640 1,640 

LIBERTY 

NECHES 

IRRIGATION 12 12 12 12 12 12 

LIVESTOCK 59 59 59 59 59 34 

MINING 32 32 32 32 32 32 

MUNICIPAL 241 241 241 241 241 241 

NECHES-
TRINITY 

IRRIGATION 375 374 372 369 368 367 

LIVESTOCK 35 35 35 35 35 35 

MINING 23 23 23 23 23 22 

MUNICIPAL 11 11 11 11 11 11 

SAN JACINTO 

IRRIGATION 830 830 830 830 830 830 

LIVESTOCK 140 140 140 140 140 140 

MANUFACTURING 331 331 331 331 331 331 

MINING 34 34 34 34 34 34 

MUNICIPAL 2,865 2,865 2,865 2,865 2,865 2,865 

TRINITY 

IRRIGATION 10,367 8,078 6,416 4,597 2,447 0 

LIVESTOCK 446 446 446 446 446 446 

MANUFACTURING 62 62 62 62 62 62 

MINING 4,924 4,880 4,836 4,794 4,747 4,695 

MUNICIPAL 7,166 7,166 7,166 7,166 7,166 7,166 

STEAM ELECTRIC 
POWER 

2,962 2,962 2,962 2,962 2,962 2,962 

TRINITY-SAN 
JACINTO 

IRRIGATION 5,683 5,643 5,608 5,573 5,535 5,507 

LIVESTOCK 32 32 32 32 32 15 

MINING 3,717 3,717 3,717 3,717 3,717 3,717 

MUNICIPAL 187 187 187 187 187 187 

MADISON 

BRAZOS 

LIVESTOCK 120 120 120 120 120 120 

MINING 9 9 9 9 9 9 

MUNICIPAL 106 106 106 106 106 106 

TRINITY 

IRRIGATION 19 19 19 19 19 19 

LIVESTOCK 630 630 630 630 630 630 

MANUFACTURING 260 260 260 260 260 260 

MINING 15 15 15 15 15 15 

MUNICIPAL 1,687 1,660 1,643 1,692 1,688 1,657 

MONTGOMERY SAN JACINTO 

IRRIGATION 51 38 31 26 21 18 

LIVESTOCK 393 293 239 199 161 132 

MANUFACTURING 1,576 1,344 1,224 1,127 997 888 

MINING 370 293 247 212 177 148 

MUNICIPAL 57,722 52,532 53,909 52,949 49,746 47,142 

STEAM ELECTRIC 
POWER 

3,888 3,885 3,879 3,873 3,864 3,852 

POLK TRINITY 

LIVESTOCK 134 134 134 134 134 134 

MINING 29 29 29 29 29 29 

MUNICIPAL 2,919 2,919 2,919 2,919 2,919 2,919 

SAN JACINTO SAN JACINTO LIVESTOCK 142 142 142 142 142 142 
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MANUFACTURING 48 48 48 48 48 48 

MINING 23 23 22 21 20 20 

MUNICIPAL 1,345 1,345 1,345 1,345 1,345 1,345 

TRINITY 

IRRIGATION 532 532 532 532 532 532 

LIVESTOCK 142 142 142 142 142 142 

MINING 7 6 6 6 6 6 

MUNICIPAL 2,650 2,650 2,650 2,650 2,650 2,551 

TRINITY TRINITY 

IRRIGATION 467 467 467 467 467 467 

MINING 6 6 6 6 6 6 

MUNICIPAL 805 805 800 782 762 734 

WALKER 

SAN JACINTO 

IRRIGATION 5 5 5 5 5 5 

LIVESTOCK 310 309 298 302 301 299 

MANUFACTURING 577 577 577 577 577 577 

MINING 7 7 7 7 7 7 

MUNICIPAL 8,546 6,422 6,714 6,444 6,548 6,602 

TRINITY 

IRRIGATION 6 6 6 6 6 6 

LIVESTOCK 216 195 184 179 174 168 

MANUFACTURING 2,631 2,422 2,111 2,312 2,352 2,369 

MINING 6 6 6 6 6 6 

MUNICIPAL 4,080 4,254 4,359 3,739 3,434 3,049 

WALLER 

BRAZOS 

IRRIGATION 4,825 4,825 4,825 4,825 4,825 4,825 

LIVESTOCK 444 444 444 444 434 399 

MANUFACTURING 17 17 17 17 17 17 

MINING 9 9 9 9 9 9 

MUNICIPAL 4,061 4,061 4,061 4,061 4,061 4,061 

SAN JACINTO 

IRRIGATION 18,153 17,679 18,153 18,140 16,561 14,755 

LIVESTOCK 173 173 173 173 161 156 

MANUFACTURING 72 72 72 72 72 72 

MINING 71 71 71 71 71 71 

MUNICIPAL 1,570 1,502 1,491 1,491 1,491 1,491 

Total 777,845 641,359 591,590 586,814 578,644 569,361 

 
 
 

Table 3-17 

Reuse Supply by Categories of Water Use in Each County and Basin 
County Basin Use Available Supplies (acre-feet per year) 

Year 
2010 

Year 
2020 

Year 
2030 

Year 
2040 

Year 
2050 

Year 
2060 

MONTGOMERY SAN 
JACINTO 

MUNICIPAL 0 0 438 14,799 14,840 14,866 

Total 0 0 438 14,799 14,840 14,866 
 



Appendix 3A

Current Water Supply Sources Available
During Drought of Record Conditions
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Appendix 3B 
 

Water Availability Model Input Files 
 
 

These input files are used with the Water Rights Analysis Package (WRAP) available from the 
TCEQ or the Texas Water Resources Institute at Texas A&M University. 
 

Basin File Name(s) Notes 
Neches-Trinity NT_wam3.dat  .dis  .eva  .inf  1, 2 
Trinity TR_wam3_2000.dat 

TR_wam3_2060.dat 
TR_wam3_2010_LIVFY.dat 
TR_wam3_2020_LIVFY.dat 
TR_wam3_2030_LIVFY.dat 
TR_wam3_2040_LIVFY.dat 
TR_wam3_2050_LIVFY.dat 
TR_wam3_2060_LIVFY.dat 
TR_wam3_2000_anaFY.dat 
TR_wam3_2060_anaFY.dat 
Trin3.flo .dis.eva 

3 

Trinity-San Jacinto TRSJ_wam3.dat  .dis  .eva  .inf 1, 2 
San Jacinto SJ_wam3_2000.dat  .dis  .eva  .inf 

SJ_wam3_2060.dat  .dis  .eva  .inf 
 

San Jacinto-Brazos SJBR_wam3.dat  .dis  .eva  .inf  
Brazos 2010_bwam3.dat  .dis  .eva  .inf 

2060_bwam3.dat  .dis  .eva  .inf 
 

Brazos-Colorado CO_wam3.dat  .dis  .eva  .inf 2, 4 
1.  The original TCEQ WAM file was used without modification. 
2.  A 2060 condition model was not required for this basin.  There are no on-channel 
reservoirs in the coastal basin to be affected by sedimentation. 
3.  Firm yield models for Lake Livingston and Lake Anahuac, using updated area-
capacity curves.  The Lake Livingston model also includes partial return flows from the 
upper basin (varied by decade).   
4.  The Brazos-Colorado basin is included in the Colorado basin WAM  

 
Model files are provided electronically (attached CD).  These files may be viewed using a text 
editor such as Notepad or Wordpad.  All four files are required to run the WRAP simulation.  
The file extensions indicate the type of data included in the file: 

Root.dat Basic file containing all input data, except the hydrology related data in the 
following files. 

Root.inf  Inflow records with naturalized streamflows 
Root.eva  Evaporation records with net evaporation-precipitation rates 
Root.dis  Flow distribution and watershed parameter records for transferring flows from 

the inflow records to other control points 
 
Additional model runs were conducted for the San Jacinto Basin to determine the firm yield of 
Lakes Conroe and Houston.  In these models, the diversion amount for a given reservoir is 
adjusted downward until a value is determined that can be reliably diverted in every year of the 
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simulation.  This is an iterative process that balances available run-of-river supply and stored 
water with monthly diversion targets.  These models are included in subfolders in this Appendix. 
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Section 1– Executive Summary 

1.1 Introduction 

Return flows have an important impact on the magnitude and reliability of downstream water rights 
and have been carefully considered by the Region H Water Planning Group in previous regional 
water plans.  Region H is comprised of eight river and coastal basins with several river basins 
extending though multiple planning regions.  The Trinity River Basin is a major source of water 
supplies for both Region C and Region H.  As a result, projected water demands and water 
management strategies in both regions have the ability to influence water supply availability.  
Coordination between lower Trinity Basin supplies located in Region H and upper Trinity Basin 
supplies in Region C is necessary to protect the firm yield of downstream water rights.  During the 
development of both the 2001 and 2006 Region H Water Plans, the importance of upper basin return 
flows was recognized.   

During the 2006 Region H Regional Water Plan, the firm yield of the Lake Livingston water rights was 
evaluated assuming that a minimum level of return flows would be available from the upper Trinity 
Basin throughout the planning period.  The 2006 Region H Regional Water Plan took into account 
future conditions in the Trinity Basin by analyzing the 2060 projected return flows and proposed water 
management strategies.  However, an analysis confirming the minimum level of return flows 
necessary to make the Lake Livingston water rights firm was not performed.  Additionally, a decadal 
analysis was not performed to verify that the level of return flows projected from the upper Trinity 
Basin would be sufficient to firm up the Lake Livingston water rights.  The analysis concluded that the 
permitted yield of Lake Livingston would be available throughout the planning period. 

1.2 Purpose of Study 

As part of the 2011 Region H Regional Water Plan, specific scope items were included to review and 
evaluate the 2006 Region C Regional Water Plan.  The study focused on determining the level of 
Upper Trinity Basin return flows projected in each planning decade as a result of increased demands 
and levels of reuse.  The Water Rights Analysis Package (WRAP) was utilized to perform the 
following tasks: 

• Evaluate return flows available to Region H at the Oakwood Gage (gage located between 
Region C and Region H). 

• Determine if projected return flows would be sufficient to maintain the firm yield of the Lake 
Livingston water rights for each planning decade. 

• Identify the minimum level of return flows necessary to maintain the firm yield. 

• Perform a decadal firm yield analysis on Lake Livingston water rights. 
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Section 2 – Projected Return Flows 
Lake Livingston is dependent upon return flows from upstream Region C in the upper Trinity Basin.  
As a result of its downstream location, Lake Livingston indirectly benefits from growth in the Dallas–
Fort Worth Metroplex.  As upstream demands increase in Region C, it is anticipated that the 
importation of out-of-basin supplies will increase, providing additional return flows to the lower basin.  
Although return flows will likely increase over time, the timing of developing reuse supplies may have 
an adverse effect on the Lake Livingston water rights, temporarily reducing the in-basin return flows.  
To calculate the projected level of return flows in the upper Trinity Basin, a desktop analysis of 
Region C WUG demands and reuse strategies was performed and compared to previous estimates 
performed by the Region C Consultant.   

The analysis was performed in the following order: 

• Region C WUG Demands in the Trinity Basin were obtained from the TWDB DB07 database. 

• Region C conservation strategies for WUGs in the Trinity Basin were totaled from the TWDB 
DB07 database. 

• Net demands were calculated by subtracting conservation strategy volumes from WUG 
demands. 

• Total return flows were calculated by assuming return flow factors (RFs) from the 2008 
Region C draft Conservation and Reuse Study (December, 2008). 

• Existing and proposed reuse strategies were summarized from information in the 2006 
Region C Regional Water Plan, Chapter 3. 

• The net instream return flows in Region C were estimated by subtracting proposed reuse 
volumes from total return flows. 

2.1 Region C Demands 

Region C demands from the 2006 Region C Regional Water Plan were summarized using data 
obtained from the TWDB DB07 online database.  Table 1 lists the municipal demands in the upper 
Trinity Basin by county and decades.  Demands in the upper Trinity Basin are projected to increase to 
approximately 3,000,000 million acre-feet/year by 2060.  The largest demand centers are Dallas, 
Collin, Denton and Tarrant Counties which encompass the Dallas-Fort Worth Metroplex.  A full list of 
the WUGs and projected water demand summarized in the table below is provided in Appendix A. 

Table 1  Projected Municipal Demands in the Upper Trinity Basin by County 

Values in Acre-feet per Year 
 

County 2010 2020 2030 2040 2050 2060 
Collin 205,085 283,825 338,957 403,157 463,042 528,034
Cooke 6,806 7,711 8,658 9,459 10,641 11,669
Dallas 664,648 744,647 798,544 849,619 926,206 1,032,662
Denton 160,915 215,320 270,575 318,575 367,531 423,718

Ellis 27,766 35,225 43,561 52,850 63,927 77,145
Fannin 717 876 1,226 1,822 2,594 3,293



Region H Water Planning Group  
Lake Livingston Return Flows August 2010  

 
2-2 

County 2010 2020 2030 2040 2050 2060 
Freestone 2,831 3,127 3,321 3,498 3,663 3,828 
Grayson 4,643 7,463 9,413 10,703 11,916 13,032 

Henderson 10,316 12,495 14,645 16,862 19,553 22,888 
Jack 1,089 1,177 1,256 1,321 1,385 1,449 

Kaufman 17,835 25,020 30,198 34,950 40,226 46,845 
Navarro 9,637 10,748 11,730 12,817 14,109 15,712 
Parker 15,697 27,903 37,011 41,868 47,113 51,875 

Rockwell 15,720 24,933 30,700 34,588 36,757 38,445 
Tarrant 376,889 434,790 488,467 550,239 626,628 713,176 
Wise 10,801 15,310 18,991 22,501 26,814 31,494 
Total 1,531,395 1,850,570 2,107,253 2,364,829 2,662,105 3,015,265 

 
The industrial demands in the Upper Trinity Basin are listed in Table 2 by County and decade and are 
projected to increase to nearly 100,000 acre-feet/year by 2060.  The largest demand centers are 
Dallas and Tarrant Counties part of the Dallas-Fort Worth Metroplex.  A full list of the WUGs and 
projected water demand summarized in the table below is provided in Appendix B. 

Table 2  Projected Industrial Demands by County 

Values in Acre-feet per Year 
 

County 2010 2020 2030 2040 2050 2060 
Collin 3,607 4,137 4,654 5,170 5,633 6,115 
Cooke 273 306 335 364 389 421 
Dallas 34,115 37,791 41,148 44,214 46,703 46,983 
Denton 1,068 1,239 1,408 1,579 1,731 1,880 

Ellis 3,466 3,670 3,841 3,987 4,089 3,912 
Fannin 0 0 0 0 0 0 

Freestone 0 0 0 0 0 0 
Grayson 2 2 2 2 2 2 

Henderson 110 118 133 151 172 195 
Jack 0 0 0 0 0 0 

Kaufman 760 813 869 928 993 1,061 
Navarro 1,172 1,328 1,468 1,607 1,730 1,872 
Parker 548 618 685 751 809 878 

Rockwell 12 14 16 17 19 21 
Tarrant 17,258 20,444 23,630 26,924 29,919 32,457 
Wise 2,313 2,660 2,979 3,277 3,539 3,858 
Total 64,704 73,140 81,168 88,971 95,728 99,655 

 
2.2 Projected Conservation 

Projected Conservation supplies are listed below in Table 3 by County.  A full list of the WUGs and 
projected water demand summarized in the table below is provided in Appendix C. 
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Table 3  Projected Conservation by County 

Values in Acre-feet per Year 
 

County 2010 2020 2030 2040 2050 2060 
Collin 3,607 4,137 4,654 5,170 5,633 6,115 
Cooke 273 306 335 364 389 421 
Dallas 34,115 37,791 41,148 44,214 46,703 46,983 
Denton 1,068 1,239 1,408 1,579 1,731 1,880 

Ellis 3,466 3,670 3,841 3,987 4,089 3,912 
Fannin 0 0 0 0 0 0 

Freestone 0 0 0 0 0 0 
Grayson 2 2 2 2 2 2 

Henderson 110 118 133 151 172 195 
Jack 0 0 0 0 0 0 

Kaufman 760 813 869 928 993 1,061 
Navarro 1,172 1,328 1,468 1,607 1,730 1,872 
Parker 548 618 685 751 809 878 

Rockwell 12 14 16 17 19 21 
Tarrant 17,258 20,444 23,630 26,924 29,919 32,457 
Wise 2,313 2,660 2,979 3,277 3,539 3,858 
Total 64,704 73,140 81,168 88,971 95,728 99,655 

 

 
2.3 Recommended Region C Reuse Projects 

Currently, direct and indirect reuse projects account for nearly 100,000 acre-feet/year of existing 
supply in Region C.  According to 2006 Region C Water Plan, the proposed future adoption of reuse 
is anticipated to provide approximately 771,000 acre-feet per year of water to meet demand in Region 
C by 2060.  The total amount of reuse recommended in the plan is approximately 795,500 acre-ft per 
year.  Two types of reuse projects are recommended in the 2006 Region C Water Plan, direct and 
indirect reuse. 

2.3.1 Direct Reuse Projects 

The majority of the existing reuse projects identified in the 2006 Region C Water Plan are direct reuse 
projects.  Direct reuse projects typically supply water for landscape irrigation (golf courses) and 
industrial uses (cooling water for electric power plants) by delivering treated wastewater effluent 
directly from a wastewater treatment facility.  Direct reuse projects require notification of the Texas 
Commission on Environmental Quality (TCEQ) and must comply with direct reuse regulations in Title 
30, Chapter 210 of the Texas Administrative Code.  Recommended direct reuse projects included in 
the 2006 Region C Water Plan are listed below. 

Table 4  Region C Recommended Direct Reuse Projects 

Values in Acre-feet per Year 
 

Reuse Project 2010 2020 2030 2040 2050 2060 
NTMWD East Fork Reuse 81,400 96,400 102,000 102,000 102,000 102,000
TRA Tarrant County Reuse 
(Tarrant County-Other) 0 7,500 7,500 7,500 7,500 7,500



Region H Water Planning Group  
Lake Livingston Return Flows August 2010  

 
2-4 

Reuse Project 2010 2020 2030 2040 2050 2060 
TRA Mountain Creek Direct 
Reuse SEP (Dallas County) 0 3,000 3,000 3,000 3,000 3,000

TRA Ellis County Direct Reuse 
SEP 20,000 20,000 30,000 30,000 40,000 40,000

TRA Direct Reuse for County 
Irrigation 3,750 3,750 3,750 3,750 3,750 3,750

TRA Direct Reuse for Denton 
County Irrigation 3,750 3,750 3,750 3,750 3,750 3,750

TRA Freestone County Direct 
Reuse SEP  0 0 10,000 10,000 20,000 20,000

TRA Kaufman County Direct 
Reuse SEP  0 7,500 15,000 15,000 15,000 15,000

Fort Worth Direct Reuse from 
Village Creek WWTP 500 500 1,100 2,000 2,600 2,600

Fort Worth Direct Reuse Mary's 
Creek 0 1,240 1,570 1,570 1,570 1,570

Fort Worth Direct Reuse Central 
Business District 0 2,240 3,360 3,360 3,360 3,360

Fort Worth Direct Reuse - 
Alliance Corridor 0 1,120 2,240 3,360 3,360 3,360

Bridgeport Direct Reuse 0 0 0 1,500 2,000 2,000
Decatur Direct Reuse 0 0 0 2,000 2,000 2,000
Local Mining Reuse 14,337 14,133 22,428 19,652 24,648 28,520

Total 123,737 161,133 205,698 208,442 234,538 238,410
 
2.3.2 Indirect Reuse Projects 

Indirect reuse involves the discharge of treated wastewater into a stream or reservoir and subsequent 
diversion for reuse.  The process allows the treated wastewater effluent to “blend” with the “natural” 
waters of the stream or reservoir prior to being diverted for use.  In Region H many sources rely on 
the return flows from treated wastewater effluent as well as naturally occurring runoff.  Recommended 
indirect reuse projects included in the 2006 Region C Water Plan are listed below. 

Table 5  Region C Recommended Indirect Reuse Projects 

Values in Acre-feet per Year 
 

Reuse Project 2010 2020 2030 2040 2050 2060 
NTMWD Additional Wilson Creek 
Indirect Reuse 26,956 35,941 35,941 35,941 35,941 35,941

DWU Direct Reuse 20,456 20,456 20,456 20,456 20,456 20,456
DWU Southside Indirect Reuse 0 67,253 67,253 67,253 67,253 67,253
DWU Lewisville Indirect Reuse 0 0 67,253 67,253 67,253 67,253
DWU and UTRWD Indirect 
Reuse of Return Flows above 
Dallas Lakes 

34,366 44,746 53,141 60,640 69,854 79,605

TRWD Trinity River Reuse 
(Richland-Chambers) 63,000 63,000 63,000 63,000 63,000 63,000

TRWD Trinity River Reuse 
(Cedar Creek) 0 52,500 52,500 52,500 52,500 52,500

TRWD Additional Yield from 
Richland-Chambers due to reuse 21,556 28,612 35,668 37,465 37,465 37,465
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Reuse Project 2010 2020 2030 2040 2050 2060 
project 
TRWD Additional Yield from 
Cedar Creek due to reuse project 0 24,934 27,651 30,368 33,085 35,800

TRA Joe Pool Lake Indirect 
Reuse 0 20,000 20,000 20,000 20,000 20,000

TRA Joe Pool Lake Indirect 
Reuse 0 3,500 3,500 3,500 3,500 3,500

UTRWD Indirect Reuse of 
Chapman Lake 8,441 8,301 8,161 8,021 7,882 7,743

Athens Indirect Reuse 1,662 1,966 2,325 2,677 2,677 2,677
Ennis Indirect Reuse 0 0 74 1,037 2,269 3,696
TRA Additional Las Colinas 
Indirect Reuse  7,000 7,000 7,000 7,000 7,000

Gainesville Indirect 0 561 561 561 561 561
TRA Contract With Irving 28,000 28,000 28,000 28,000 28,000 28,000
Waxahachie Additional Reuse 3,112 2,963 2,684 2,405 2,125 1,846
UTRWD Indirect Reuse of flows 
from Lake Ralph Hall  17,760 17,760 17,760 17,760 17,760

Weatherford Indirect Reuse  5,000 5,000 5,000 5,000 5,000
Total 207,549 432,493 517,928 530,837 543,581 557,056

 
2.4 Projected Return Flows 

As part of the 2011 Region H Water Plan, the potential impact of Region C recommended reuse 
strategies on return flows in the Trinity Basin were evaluated.  The projected water demands, return 
flows and reuse strategies from the upper Trinity Basin were analyzed to determine the level of return 
flows available to Region H in the lower Trinity Basin.   

The 2006 Region C Water Plan estimated the level of projected future return flows estimated based 
on projected municipal and industrial (M&I) water demands after the implementation of conservation 
measures.  Return flow factors were determined from historical data (69 % for the Metroplex and 50% 
for other counties).  Recommended direct reuse projects were subtracted from the projected return 
flows to determine the net return flows available to the upper Trinity Basin.  Table 6 presents the 
summary of projected return flow calculations presented in the Region C 2006 Water Plan. This 
number represents net return flows across the upper Trinity Basin. 

Table 6  Region C 2006 Projected Upper Trinity Basin Return Flows 

Values in Acre-feet per Year 
 

 2010 2020 2030 2040 2050 2060 
Demands 1,563,725 1,858,601 2,092,965 2,328,370 2,607,058 2,943,509
Conservation 51,370 106,427 148,159 188,500 230,232 277,434
Net Demands 1,512,355 1,752,174 1,944,806 2,139,870 2,376,826 2,666,075
Projected Return Flows 1,022,392 1,181,415 1,307,898 1,437,611 1,595,689 1,789,184
Proposed Reuse 372,112 601,685 724,073 743,867 780,471 796,279
Net Return Flows 650,280 579,730 583,825 693,744 815,218 992,905

Note: Projected Return Flows are based on (M&I) Water Use in the Trinity Basin in Region C. 
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The return flow analysis presented in the 2006 Region C Regional Water Plan resulted in a minimum 
net annual return flow estimate of 579,730 acre-ft per year in the 2020 planning decade.  However, 
this estimate was based largely on an assumed return flow factor of 69% from water demands in the 
Metroplex.  The 69% return flow factor was assumed from the TCEQ WAM Run 8 model and may not 
accurately reflect the return flow estimates during drought conditions.  In December 2008, the draft 
Region C Water Conservation and Reuse Study was prepared by the Region C consultant team.  As 
part of the study, projected return flows were re-analyzed using a reduced return flow factor reflecting 
severe drought conditions experienced in 2006.  The revised return flow estimate assumed a return 
flow factor of 51% in 2010 and 2020, 52% in 2030 and 2040, and 53% in 2050 and 2060.  The 
reduced return flow factors presented in the Region C Conservation and Reuse Study suggest a 
more consumptive use of existing water supplies than previously estimated.  Table 7 shows the 
revised return flow estimates based on information presented in the 2008 Draft Region C Water 
Conservation and Reuse Strategy. 

Table 7  Region C 2008 Projected Upper Trinity Basin Return Flows 

Values in Acre-feet per Year 
 2010 2020 2030 2040 2050 2060 

Demands 1,563,725 1,858,601 2,092,965 2,328,370 2,607,058 2,943,509
Conservation 51,370 106,427 148,159 188,500 230,232 277,434
Net Demands 1,512,355 1,752,174 1,944,806 2,139,870 2,376,826 2,666,075
Projected Return Flows 765,662 896,882 1,004,341 1,115,359 1,247,968 1,404,851
Proposed Reuse 350,476 613,996 751,286 781,515 817,876 832,360
Net Return Flows 415,185 282,886 253,055 333,844 430,092 572,491

Note: Projected Return Flows are based on M&I Water Use in the Trinity Basin in Region C. 

As can be seen in Table 7, the projected return flows are reduced significantly from previous 
estimates as a result of the revised return flow factors.  The minimum annual return flow estimated in 
the 2008 draft Region C report is 253,055 acre-ft per year in the year 2030.  This estimate represents 
an almost 50% reduction from the previously estimated minimum annual return flow of 579,730 acre-
ft per year in the year 2020. 

Region C projected demands and reuse strategies downloaded from DB07 were analyzed assuming 
a reduced return flow factor of 50% in lieu of 69% as assumed in the Region C 2006 Plan.  As can be 
seen in Table 8, the resulting net in-basin return flows are consistent with the results of the 2008 
Region C Conservation and Reuse Study.  There are some discrepancies.  The total demands for 
Municipal and Manufacturing (M&I) WUGS in the Trinity Basin inside of Region C were higher in 
DB07 than shown in the 2008 Region C Water Conservation and Reuse Study.  The WUG demands 
from DB07 were sorted by region and by basin to only include the WUGs located within the Trinity 
Basin and Region C.  This may include several WUGs located in the Trinity Basin that discharge 
wastewater outside of the Trinity Basin.   

Table 8  DB07 Return Flow Analysis 

Values in Acre-feet per Year 
  2010 2020 2030 2040 2050 2060 

Demands 1,596,099 1,923,710 2,188,421 2,453,800 2,757,833 3,114,920
Conservation 52,095 110,803 154,475 196,101 238,662 286,681
Net Demands 1,544,004 1,812,907 2,033,946 2,257,699 2,519,171 2,828,239
Return Flows 772,002 906,454 1,016,973 1,128,850 1,259,586 1,414,120
Proposed Reuse 381,657 627,507 761,415 774,472 812,259 826,588
Net Return Flows 390,345 278,947 255,558 354,378 447,327 587,532
Note: Projected Return Flows are based on M&I Water Use in the Trinity Basin in Region C. 
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2.5 Simulated Return Flows 

The projected return flows available to Region H were analyzed at the Oakwood Gage location 
marking the boundary between Region C and Region H.  To model the projected return flows, several 
models were obtained from the Region C consultant to accurately model the net in-basin return flows 
associated with projected upper basin demands and projected strategies.  The models were 
developed by the Region C Consultant team for the decades 2010, 2020, 2040 and 2060 to analyze 
projected return flows at the Oakwood gage.  The results of the revised return flow projections were 
summarized in the 2008 Region C Conservation and Reuse Study.  After performing a desktop 
analysis of Region C WUG demands and proposed reuse strategies downloaded from DB07, it was 
decided to adopt the return flow estimates projected in the 2008 Region C Water Conservation and 
Reuse Study for the analysis.  The return flows projected in 2008 by the Region C consultant 
presents the most conservative estimation of future return flows with a minimum annual in-basin 
return flow of approximately 253,000 acre-ft per year in 2030.  In March 2009, the Region H 
consultant team received the future condition WAM Models from the Region C consultants for use in 
evaluating the impacts projected return flows on water availability in Region H, specifically the yield of 
Lake Livingston.   

The Water Rights Analysis Package (WRAP) WAM Run 3 was updated to include the projected 
Region C reuse strategies and in-basin return flows.  The models were then used to quantify the 
return flows available to Region H.  The return flows available to region H during the drought of record 
were quantified as the increase in regulated flow above the WAM Run3 baseline conditions.  Figure 
2-1 and Table 9 illustrate that not all of the net in-basin return flows projected in Region C will be 
available to Region H.  The return flows will also be available to other water right holders for diversion 
and impoundment in upstream reservoirs.   

Figure 2-1  Minimum Annual Return Flows at Oakwood Gage 
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Table 9  Return Flows at Oakwood Gage 

Values in Acre-feet per Year 
 

Return Flows 2010 2020 2030 2040 2050 2060 
Net Upper Basin 415,185 282,886 253,055 333,844 430,092 572,491 

at Oakwood Gage 333,966 208,601 185,502 227,847 299,417 393,808 
% of Net Upper 

Basin Return Flows 80.4% 73.7% 73.3% 68.2% 69.6% 68.8% 
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Section 3 – Methodology 
Two sets of models were created and executed to evaluate the firm yield of the Lake Livingston water 
rights.  The first set of models was updated to include the projected upper basin return flows from 
Region C for each decade as modeled for the Region C Water Conservation and Reuse Study.  
These models were used to evaluate the firm yield of Lake Livingston in each decade.  The second 
set of models was updated to quantify the minimum level of return flows necessary to firm up the 
Lake Livingston water rights.  Return flows were iteratively added to these models until the full 
permitted yield of the reservoir was firm during drought of record conditions.  The models were 
executed to evaluate the firm yield of Lake Livingston with projected return flows from Region C and 
to determine the minimum level of return flows required in each planning decade.  The results were 
also compared to quantify the excess or shortage of return flows projected in each planning decade.   

3.1 Trinity River WAM Firm Yield Analysis 

The firm yield of the Lake Livingston water rights was evaluated using a modified version of the 
TCEQ WAM Run3.  The WAM Run 3 presents the most conservative set of assumptions when 
evaluating water right availability by assuming full authorized diversions and complete consumption 
(no return flows) unless otherwise specified within the water rights permit.  To simulate actual 
projected conditions, the model was revised to include anticipated return flows and planned reuse 
identified in the Region C 2008 Water Conservation and Reuse Study.  The model was also revised 
to include  future storage area vs storage volume (SA/SV) curves to account for the effects of 
projected sedimentation on reservoir yields.  The year 2000 SA/SV records were inserted into the 
model to simulate the 2010 scenario.  Decade 2030 SA/SV records were inserted to model the 
decades 2020, 2030, and 2040.  Model simulations for decades 2050 and 2060 assumed the year 
2060 sedimentation condition.  Table 10 lists the WAM Run 3 models and assumptions utilized in the 
analysis. 

“Planning groups should analyze existing surface water supplies based on firm yield for both reservoirs and 
surface water diversions. For reservoirs, firm yield is the maximum amount of water a reservoir can provide in a 
given year during drought of record conditions using reasonable sedimentation rates, and under the assumption 
that senior water rights holders have their full allotments of water.” General Guidelines for Regional Water Plan 
Development (2007 – 2012), March 2008. 

Table 10  Lake Livingston Firm Yield Models 

with Anticipated Return Flows and Planned Reuse 

Model Net Upper Basin Return 
Flows (acre ft/year) 

Lake Livingston SA/SV 
Curve 

TR_RUN3FY_2010.dat 415,815 Year 2000 

TR_RUN3FY_2020.dat 282,886 Year 2030 

TR_RUN3FY_2030.dat 253,055 Year 2030 
TR_RUN3FY_2040.dat 333,844 Year 2030 
TR_RUN3FY_2050.dat 430,092 Year 2060 
TR_RUN3FY_2060.dat 572,491 Year 2060 
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3.2 Trinity River WAM Iterative Firm Yield Analysis 

The effects of return flows on the firm yield of the Lake Livingston water rights were simulated by 
iteratively adjusting the magnitude of return flow available at the boundary between Region C and 
Region H.  Return flows from the upper basin were modeled with a Constant Inflow (CI) record 
inserted at control point (CP) 8TROA, located at the boundary of Region H and Region C.  The CI 
record assumed a constant monthly distribution.  The annual volume of the assumed return flows was 
increased until the full permitted yield of the Lake Livingston water rights was available during the 
drought of record. 

As discussed in Section 3.1, the storage area capacity curve for Lake Livingston was updated to 
account for the effects of projected sedimentation in future decades.  The year 2000 SA/SV records 
were inserted into the model to simulate the 2010 scenario.  Decade 2030 SA/SV records were 
inserted to model the decades 2020, 2030, and 2040.  Model simulations for decades 2050 and 2060 
assumed the year 2060 sedimentation condition.   Table 11 lists the WAM Run 3 models and 
assumptions utilized in the analysis. 

Table 11  Lake Livingston Firm Yield 

Model Net Upper Basin Return 
Flows (acre ft/year) 

Lake Livingston SA/SV 
Curve 

TR_8TROA_2010.dat 280,000 Year 2000 

TR_8TROA _2020.dat 280,000 Year 2030 

TR_8TROA _2030.dat 280,000 Year 2030 
TR_8TROA _2040.dat 280,000 Year 2030 
TR_8TROA _2050.dat 285,000 Year 2060 

TR_8TROA _2060.dat 285,000 Year 2060 
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Section 4 – Evaluation of Projected Return 
Flow on Lake Livingston 

The impacts of projected upper basin return flows on the firm yield of Lake Livingston were analyzed 
for each decade in the planning period.   The results are summarized in Section 4.1.  The necessary 
level of return flows required to make the Lake Livingston water rights permit achieve 100% reliability 
was quantified for each decade in the planning period.  The results are discussed in Section 4.2. 

4.1 Lake Livingston Firm Yield 

The firm yield of Lake Livingston is reduced in the decades 2020, 2030 and 2040 due to insufficient 
return flows from the upper Trinity Basin.  Table 12 lists the firm yield of Lake Livingston for each of 
the planning decades studied.  By 2020, increased reuse diversions in Region C are projected to 
reduce return flows available to Region H and consequently to reduce the firm yield of Lake 
Livingston during a drought-of-record by 55,000 acre-ft per year.  By 2030, projected in-basin return 
flows are projected to be reduced to 253,055 acre-ft per year, which is the minimum level expected 
during the planning period.  Under these assumed conditions, the firm yield of Lake Livingston in 
2030 is projected to be 1,265,000 acre-ft per year, approximately 79,000 acre-ft per year less than 
the currently permitted diversion under the existing water rights permit. 

Return flows in the upper Trinity Basin are expected in increase from the year 2030 through 2060.  In 
2040 the firm yield of Lake Livingston is projected to increase to 1,294,000 acre-ft per year.  The 
increase in firm yield is due to increased demands in the upper basin that will require the importation 
of additional out-of-basin supplies.  By 2050, the firm yield of Lake Livingston is projected to be equal 
to the full permitted diversion.  Table 12 shows the projected firm yield of the Lake Livingston water 
rights under these assumed conditions.   

Table 12  Lake Livingston Firm Yield (acre-ft per year) 

Return Flows 2010 2020 2030 2040 2050 2060 
Firm Yield 1,344,000 1,289,000 1,265,000 1,294,000 1,344,000 1,344,000

Reduction in Yield 0 -55,000 -79,000 -50,000 0 0
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4.2 Necessary Level of Return Flows 

The level of return flows required to achieve 100% reliability during the drought-of-record for the 
permitted diversion of the Lake Livingston water rights was determined by an iterative analysis.  
Return flows were artificially added to the TCEQ WAM Run 3 model and the analysis was performed 
for each decade in the planning period. 

The results of the analysis are shown graphically in Figure 4-1 by recording Lake Livingston storage 
volumes at the end of each month during the simulation.  The baseline model shown in gray 
illustrates the storage volume of Lake Livingston assuming no return flows from the upper Trinity 
Basin.  As can be seen from the graph, the firm yield of Lake Livingston is dependant on return flows.  
By adding return flows into the model, Lake Livingston is able to impound additional water during the 
drought of record.  In Figure 4-1 the additional water impounded in the Lake is represented by 
increasing storage volumes.  As return flows are increased, the minimum lake levels between April 
1956 and April 1957 are decreased until the permitted diversion is met during the drought of record. 
 
Figure 4-2 compares the results of the iterative return flow analysis with the return flows projected at 
the Oakwood Gage for each decade in the planning period.  The figure shows that a minimum of 
280,000 acre-ft per year is required from 2010 to 2040 to achieve 100% reliability for the Lake 
Livingston water rights.  This minimum required level of return flow increases in 2050 and 2060 to 
285,000 acre-ft per year to offset reduced storage from sedimentation.  The figure shows that in 2010 
a sufficient volume of return flow is available to “firm up” the Lake Livingston permitted diversions.  In 
the decades 2020, 2030, and 2040, however, the projected return flows are insufficient to maintain 
the full yield of the water rights.  In 2050 and 2060, return flow levels are projected to increase to 
levels that will support the full permitted diversion of the Lake Livingston water rights.  
 
 

Figure 4-1  Lake Livingston Storage 
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Figure 4-2  Minimum Annual Flows at Oakwood 
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Section 5 – Findings and Conclusions 

5.1 Summary of Findings 

The results of this study consider conservative assumptions regarding the availability of return flows 
from Region C including full projected reuse and more consumptive use of existing and future water 
supplies.  The reduction in projected return flows available to Region H are the result of a revision to 
the return flow factors used to estimate the amount of water returned in the upper Trinity Basin.  The 
lower return flow factor indicates that demands in the upper basin are more consumptive than 
previously estimated, producing less net return flow to the basin.  More consumptive use of water 
supplies in the upper Trinity Basin will reduce the amount of return flows available to Region H and 
will reduce the reliability of surface water rights in the lower Trinity Basin.  The study shows that  the 
firm yield of the Lake Livingston water rights may be temporarily reduced during the 2020, 2030 and 
2040 decades as a result of these conservative return flow estimates from the upper Trinity Basin.  By 
the year 2050 however, the projected return flows should be sufficient to maintain the full permitted 
diversion of the Lake Livingston water rights during the drought-of-record. 

The firm yield of the Lake Livingston water rights was estimated for every decade in the planning 
period to evaluate the impacts of projected return flows from the upper Trinity Basin.  The following 
statements describe whether sufficient return flows will be available to make the permitted yield of the 
Lake Livingston water rights 100% reliable during drought-of-record conditions.  If sufficient return 
flows are not projected to be present, the reduction in the firm yield is listed. 

• Sufficient return flows will be present in 2010. 

• The firm yield of Lake Livingston will be reduced by 55,000 acre-ft per year in 2020. 

• The firm yield of Lake Livingston will be reduced by 79,000 acre-ft per year in 2030. 

• The firm yield of Lake Livingston will be reduced by 50,000 acre-ft per year in 2040. 

• Sufficient return flows will be present in 2050. 

• Sufficient return flows will be present in 2060. 

The minimum level of return flows required to make the permitted yield of the Lake Livingston water 
rights 100% reliable during drought-of-record is approximately: 

• 280,000 acre-ft per year required in 2010 – 2040 to maintain permitted diversions. 

• 280,500 acre-ft per year required in 2050 and 2060. 

 
5.2 Impacts on Recommended Region H Strategies 

The 2006 Region H Water Plan recommended several water management strategies that relied on 
utilizing water supplies from Lake Livingston.  During the decades 2020, 2030, and 2040, the firm 
yield of the Lake Livingston water rights is projected to be reduced which could possibly impact these 
proposed water management strategies.  Although the firm yield of the Lake Livingston water rights is 
projected to be reduced, sufficient supplies are projected to be available in Lake Livingston resulting 
in no impact to the water management strategies proposed in the 2006 Region H Plan.  The firm yield 
of the Lake Livingston water rights and the Region H demands projected to be supplied by the source 
are summarized below in Table 13 and illustrated in Figure 5-1. 
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Table 13  Lake Livingston Firm Yield vs Projected Demands (acre-ft per year) 

 2010 2020 2030 2040 2050 2060 
Firm Yield 1,344,000 1,289,000 1,265,000 1,294,000 1,344,000 1,344,000

Projected Demands 820,020 966,102 1,068,845 1,120,753 1,215,812 1,258,245

Surplus 523,980 322,898 196,155 173,247 128,188 85,755
 

Figure 5-1  Lake Livingston Firm Yield vs Projected Demands 
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Appendix A 
 

DB07 – Region C Municipal Demands in Trinity Basin 
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DB07 – Region C Conservation Supply in Trinity Basin 
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DB07 – Region C Current Reuse Supplies in Trinity Basin 



Region H Water Planning Group  
Lake Livingston Return Flows August 2010  
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DB07 – Region C WMS Reuse Supplies in Trinity Basin 



Region H Water Planning Group  
Lake Livingston Return Flows August 2010  
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Table 3D
-1

M
ajor W

ater Provider D
rought Triggers

M
W

P
D

rought Type
Tim

e requirem
ent

A
ctions

Trigger C
ondition

H
ouston

Lakes C
onroe, 

H
ouston &

 Livingston
M

unicipal w
ater 

dem
and / production

M
unicipal w

ater 
distribution system

M
ild

C
om

bined storage = 24 
m

onths surface w
ater 

supply

A
verage production = 

80%
 of com

bined 
surface and ground 
w

ater capacity
A

verage system
 

pressure is 45 psi
C

ondition lasts 10 
consecutive days

Inform
 the public and 

request voluntary 
reductions

S
erious

C
om

bined storage = 18 
m

onths surface w
ater 

supply

A
verage production = 

85%
 of com

bined 
surface and ground 
w

ater capacity
A

verage system
 

pressure is 40 psi
C

ondition lasts 10 
consecutive days

B
an non-essential 

outdoor use and listed 
w

ater w
aste

C
ritical

C
om

bined storage = 12 
m

onths surface w
ater 

supply

A
verage production = 

90%
 of com

bined 
surface and ground 
w

ater capacity
A

verage S
ystem

 
pressure is 35 psi

C
ondition lasts 10 

consecutive days
B

an all outdoor use and 
listed w

ater w
aste

SJR
A

Lake C
onroe

Lake C
onroe

G
W

 System

M
ild

E
lev < 198 ft (85%

 
capacity)

C
ondition ceases for 

7 days
R

equest voluntary 
conservation

V
oluntary conservation, 

increased leak repair

M
oderate

E
lev < 190 ft (55%

 
capacity)

C
ondition ceases for 

7 days

W
eekly custom

er 
m

eetings, m
andatory 

conservation

O
dd/even w

atering 
cycle, cease fountains 
and non-fire hydrant use

S
evere

E
lev < 185 ft (40%

 
capacity)

C
ondition ceases for 

7 days

A
dditional m

andatory or 
pro-rata use reductions, 
look for alternate 
sources

2-day w
atering cycle, 

ban other outdoor use, 
reduce system

 pressure 
during peak periods

C
ritical

D
elivery system

 failure 
or supply contam

ination
U

ntil condition 
corrected

Inform
 custom

ers, m
ake 

specific response based 
on situation

B
an all uses but for 

health and safety, isolate 
elevated storage for fire 
reserve

D
elivery system

 failure or supply contam
ination

C
om

bined pum
page > 90%

 of capacity for 3 days, 
or 95%

 of capacity for 1 day, or 95%
 of 1 plant for 

3 days, or storage does not recover to 50%
 

capacity overnight

C
om

bined pum
page > 85%

 of capacity for 3 days, 
or 90%

 of capacity for 1 day, or 95%
 of 1 plant for 

3 days, or storage does not recover to 70%
 

capacity overnight

C
om

bined P
um

page > 75%
 of capacity for 3 days, 

P
lant operator's call based on usage and w

eather

W
oodlands G

W
 System

A
ugust 2010
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Table 3D
-2

Source-Specific D
rought Triggers 

Established by M
ajor W

ater Providers
W

ater Source
D

rought Type
Trigger C

ondition
Established B

y
A

ctions
Initiation

Term
ination

Tim
e R

equirem
ent

San Jacinto R
iver

Lake C
onroe

M
ild

E
lev < 198 ft (85%

 of storage 
capacity)

C
ondition exists for one 

day
C

ondition ceases for 7 
days

S
JR

A
R

equest voluntary conservation

M
oderate

E
lev < 190 ft (55%

 of storage 
capacity)

C
ondition exists for one 

day
C

ondition ceases for 7 
days

S
JR

A
W

eekly custom
er m

eetings, 
m

andatory conservation

S
evere

E
lev < 185 ft (40%

 of storage 
capacity)

C
ondition exists for one 

day
C

ondition ceases for 7 
days

S
JR

A

A
dditional m

andatory or pro-rata 
use reductions, look for alternate 
sources

Lake H
ouston

M
ild

C
om

bined storage (Lakes Livingston, 
C

onroe &
 H

ouston) is less than 24 
m

onths surface w
ater supply

C
ondition exists 10 

consecutive days
C

ondition ceases for 30 
consecutive days

H
ouston

Inform
 the public and request 

voluntary reductions

S
erious

C
om

bined storage (Lakes Livingston, 
C

onroe &
 H

ouston) is less than 18 
m

onths surface w
ater supply

C
ondition exists 10 

consecutive days
C

ondition ceases for 30 
consecutive days

H
ouston

B
an non-essential outdoor use 

and listed w
ater w

aste

S
evere

C
om

bined storage (Lakes Livingston, 
C

onroe &
 H

ouston) is less than 12 
m

onths surface w
ater supply

C
ondition exists 10 

consecutive days
C

ondition ceases for 30 
consecutive days

H
ouston

B
an all outdoor use and listed 

w
ater w

aste

A
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Table 3D
-2

Source-Specific D
rought Triggers 

Established by M
ajor W

ater Providers
W

ater Source
D

rought Type
Trigger C

ondition
Established B

y
A

ctions
Initiation

Term
ination

Tim
e R

equirem
ent

B
R

A
 S

ystem
 R

eservoirs
W

atch

S
torage of the A

uthority system
 is < 

S
tage 1 Trigger level and could be 

reduced to S
tage 2 Trigger or less 

during the next 12 m
onths

C
ondition exists for one 

day
C

ondition ceases for 30 
consecutive days

B
R

A

Inform
/m

eet w
ith custom

ers, urge 
activation of drought contingency 
plans, prepare/initiate specific 
drought response plan, activate 
storage in Federal reservoirs

W
arning

S
torage of the A

uthority system
 is < 

S
tage 2 Trigger level and could be 

reduced to S
tage 3 Trigger or less 

during the next 12 m
onths

C
ondition exists for one 

day
C

ondition ceases for 30 
consecutive days

B
R

A

Inform
/m

eet w
ith custom

ers, 
require activation of drought 
contingency plans, evaluate 
alternative actions, update 
specific drought reponse plan, 
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torage of the A
uthority system

 is < 
S

tage 3 Trigger level
C

ondition exists for one 
day

C
ondition ceases for 30 

consecutive days
B

R
A

C
ontinue S

tage 1 &
 2 actions, 

additional actions as deem
ed 

necessary

G
ulf C

oast A
quifer

Local triggers based on pum
ping/delivery system

 lim
its, not aquifer levels.

C
arrizo-W

ilcox A
quifer

Local triggers based on pum
ping/delivery system

 lim
its, not aquifer levels.

Sparta A
quifer

Local triggers based on pum
ping/delivery system

 lim
its, not aquifer levels.

Q
ueen C

ity A
quifer

Local triggers based on pum
ping/delivery system

 lim
its, not aquifer levels.

B
razos R

iver A
lluvium

Local triggers based on pum
ping/delivery system

 lim
its, not aquifer levels.
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able 3E

: Previously Studied Potential R
eservoir Sites
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oods and 43,031 units of w

ildlife habitats are 
lost. A
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aster Plan.  The w
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ould 
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Water Quality Basin Maps
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R
egion H

Table 3G
-1: R

iver Segm
ents, B

ays and Estuaries

S
egm

ent
N

eches-Trinity C
oastal B

asin

702
Intracoastal W

aterw
ay Tidal

Trinity R
iver B

asin

801
Trinity R

iver Tidal

802
Trinity R

iver below
 Lake Livingston

803
Lake Livingston

804
Trinity R

iver above Lake Livingston

Trinity-San Jacinto C
oastal B

asin

901
C

edar B
ayou Tidal

902
C

edar B
ayou aboveTidal

San Jacinto R
iver B

asin

1001
S

an Jacinto R
iver Tidal

1002
Lake H

ouston
1003

E
ast Fork S

an Jacinto R
iver

1004
W

est Fork S
an Jacinto R

iver
1005

H
ouston S

hip C
hannel/S

an Jacinto R
iver Tidal

1006
H

ouston S
hip C

hannel Tidal
1007

H
ouston S

hip C
hannel/ B

uffalo B
ayou Tidal

1008
S

pring C
reek

1009
C

ypress C
reek

1010
C

aney C
reek

1011
P

each C
reek

1012
Lake C

onroe
1013

B
uffalo B

ayou Tidal
1014

B
uffalo B

ayou above Tidal
1015

Lake C
reek

1016
G

reens B
ayou above Tidal

1017
W

hite O
ak B

ayou above Tidal

San Jacinto-B
razos C

oastal B
asin

1101
C

lear C
reek Tidal

1102
C

lear C
reek above Tidal

1103
D

ickinson B
ayou Tidal

1104
D

ickinson B
ayou above Tidal

1105
B

astrop B
ayou Tidal

1107
C

hocolate B
ayou Tidal

1108
C

hocolate B
ayou above Tidal

1109
O

yster C
reek Tidal

1110
O

yster C
reek above Tidal

S
pecial Features

(A
nahuac N

ational W
M

A
, M

oody N
ational W

M
A

, C
andy A

bshier W
M

A
)

(K
eechi C

reek W
M

A
, M

enard C
reek U

nit of B
ig Thicket N

ational P
reserve )

E
xtensive freshw

ater w
etland habitat, P

rim
e spaw

ning area for striped bass restoration

P
rim

e spaw
ning area for striped bass restoration, U

nique state holdings (D
avis H

ill S
tate P

ark), U
S

FW
S

P
addlefish stocking area

P
addlefish stocking area, U

nique state holding (R
ichland C

reek W
M

A
, B

ig Lake B
ottom

 W
M

A
)

(S
heldon W

M
A

)

Lake H
ouston S

tate P
ar k

S
am

 H
ouston N

ational Forest, bottom
land hardw

ood habitats

U
nique state holdings (S

an Jacinto S
tate P

ark)
U

nique state holdings (S
an Jacinto S

tate P
ark)

bottom
land hardw

ood habitats
bottom

land hardw
ood habitats

bottom
land hardw

ood habitats

bottom
land hardw

ood habitats 9aobe H
w

y 90)

(G
alveston Island S

tate P
ark, B

ryan B
each S

tate P
ark, C

hristm
as B

ay S
tate P

ark, A
tkinson Island W

M
A

, 
C

hristm
as B

ay C
oastal P

reserve)

E
xtensive freshw

ater w
etland habitat, U

nique Federal H
oldings (B

razoria N
ational W

ildlife R
efuge

A
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R
egion H

Table 3G
-1: R

iver Segm
ents, B

ays and Estuaries

S
egm

ent
1111

O
ld B

razos R
iver C

hannel Tidal
1113

A
rm

and B
ayou Tidal

B
razos R

iver B
asin

1201
B

razos R
iver Tidal

1202
B

razos R
iver below

 N
avasota R

iver
1209

N
avasota R

iver below
 Lake Lim

estone
1245

U
pper O

yster C
reek

1252
Lake Lim

estone

B
razos-C

olorado C
oatal B

asin

1301
S

an B
ernard R

iver Tidal

1302
S

an B
ernard R

iver above Tidal

B
ays and Estuaries

2421
U

pper G
alveston B

ay
2422

Trinity B
ay

2423
E

ast B
ay

2424
W

est B
ay

2425
C

lear Lake
2426

Tabbs B
ay

2427
S

an Jacinto B
ay

2428
B

lack D
uck B

ay
2429

S
cott B

ay
2430

B
urnett B

ay
2431

M
oses Lake

2432
C

hocolate B
ay

2433
B

astrop B
ay/O

yster Lake
2434

C
hristm

as B
ay

2435
D

rum
 B

ay
2436

B
arbours C

ut
2437

Texas C
ity S

hip C
hannel

2438
B

ayport C
hannel

2439
Low

er G
alveston B

ay
2442

C
edar Lakes

B
  B

iological Function
E

  U
nique C

om
m

unities
R

ec  recreation
S

p  A
cquisition/M

itigation/G
overnm

ental O
pen S

pac
For the specific feature refered to by the sym

bols (B

1  The inform
ation used for this colum

n w
as obtained

  V
olum

es 1-4 published in D
ecem

ber 1996, and the
The com

plete bibliography is attached after the table

S
pecial Features

E
xtensive freshw

ater w
etland habitat, A

rm
and B

ayou N
ature C

enter

(M
ill C

reek-U
nique com

m
unity, rare gam

agrass-sw
itchgrass bottom

land tallgrass prairie (A
ustin C

o.))

striped bass spaw
ning m

igration, unique com
m

unity, Live oak-W
ater oak-P

ecan bottom
lands

striped bass spaw
ning m

igration, unique com
m

unity, Live oak-W
ater oak-P

ecan bottom
lands, unique state 

holdings (B
razos B

end S
tate P

ark)
striped bass spaw

ning m
igratio n

(P
each P

oint W
M

A
)

U
nique com

m
unity, Live O

ak-W
ater O

ak-P
ecan bottom

lands, R
ecreation, U

nique Federal holdings (S
an B

ernard 
N

W
R

)
U

nique com
m

unity, Live O
ak-W

ater O
ak-P

ecan bottom
lands, R

ecreation, U
nique Federal holdings (A

ttw
ater 

P
rairie C

hicken N
W

R
)

A
nahuac N

ational W
ildlife R

efuge
B

razoria N
ational W

ildlife R
efuge

A
ugust 2010
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R
egion H

Table 3G
-2: R

ecreational A
reas

A
rea

W
ildlife R

efuges
A

nahuac N
W

R
A

ttw
ater P

rairie C
hicken N

W
R

B
razoria N

W
R

S
an B

ernard N
W

R
Trinity R

iver N
W

R
B

ig Thicket N
ational P

reserve

Lakes &
 R

eservoirs
A

ddicks R
eservoir

A
nahuac Lake

B
arker R

eservoir
B

razoria R
eservoir

E
agle N

est Lake
G

alveston C
ounty Industrial W

ater R
es.

H
L&

P
 C

ooling Lake
H

arris R
eservoir

Lake C
harlotte

Lake C
onroe

Lake H
ouston

Lake Lim
estone

Lake Livingston
Lew

is C
reek R

eservoir
Lost Lake
M

anor Lake
M

oon Lake
M

ustang Lake E
ast &

 M
ustang Lake W

est
O

ld R
iver Lake

S
an B

ernard R
eservoir 1, 2, 3

S
heldon R

eservoir
S

m
ithers Lake

W
allisville R

eservoir

N
ational Forests

D
avy C

rockett N
ational Forest

S
am

 H
ouston N

ational Forest

U
ses / S

pecial Features

geese, w
aterfow

l, peregrine falcon, bald eagle, alligator, m
ottled duck, w

ood stork, least tern
attw

ater prairie chicken, bald eagle, w
hite-tailed haw

k, w
ood stork, m

igrating geese
w

intering w
aterfow

l(snow
 geese, ducks), m

igratory birds, m
arsh and w

ater birds(roseate spoonbills, great blue 
herons, w

hite ibis, sandhill cranes)
m

igrating w
aterfow

l, snow
 geese

w
intering, m

igrating, and breeding w
aterfow

l, w
etland dependent w

ildlife
C

entral and M
ississippi M

igratory Flyw
ays

Ir, In, M
i

InIn, M
un

InInC
ypress sw

am
p

M
un, In, M

i
M

un, In, Ir, M
i, R

ec, Lake H
ouston S

tate P
ark, E

isenhow
er park, D

uessen P
ark

M
un, In, Ir

M
un, In, Ir

InIr, In, R
ec

InR
ec, FH

InM
un, In, Ir

endangered species: red-cockaded w
oodpecker

hunting: squirrel, deer, quail, dove, turkey, and w
aterfow

l
B

ig S
lough W

ilderness A
rea, R

atcliff Lake R
ec A

rea, Four C
 R

ec Trail, additional riding trails
endangered species: red-cockaded w

oodpecker
hunting: w

hite-tailed deer, feral hog, w
aterfow

l, dove, m
igratory gam

ebirds, squirrel, quail, rabbits, predators, fur 
bearers, and frogs

A
ugust 2010

P
age 2 of 4



R
eg

io
n 

H
Ta

bl
e 

3G
-2

: R
ec

re
at

io
na

l A
re

as

A
re

a
C

ou
nt

y
B

oa
tin

g 
&

 
W

at
er

 S
po

rts
C

am
pi

ng
 &

 
P

ic
ni

ck
in

g
Fi

sh
in

g
H

un
tin

g
N

at
ur

e 
&

 W
ild

lif
e 

V
ie

w
in

g
R

es
tro

om
s 

&
 S

ho
w

er
s

C
am

ps
ite

 
S

ew
ag

e
E

xh
ib

it 
C

en
te

r
Pa

rk
s 

&
 P

re
se

rv
es

S
te

ph
en

 F
. A

us
tin

 S
ta

te
 P

ar
k

A
us

tin
+

+
+

+
r/s

D
+

+
B

ry
an

 B
ea

ch
 S

ta
te

 P
ar

k
B

ra
zo

ria
+

+
+

C
hr

is
tm

as
 B

ay
 C

oa
st

al
 P

re
se

rv
e

B
ra

zo
ria

+
+

+
+

C
hr

is
tm

as
 B

ay
 S

ta
te

 P
ar

k
B

ra
zo

ria
+

+
+

+

P
ea

ch
 P

oi
nt

 W
ild

lif
e 

M
gm

t. 
A

re
a

B
ra

zo
ria

+
+

+
V

ar
ne

r-
H

og
g 

S
ta

te
 P

ar
k

B
ra

zo
ria

+
r

+
C

an
dy

 A
bs

hi
er

 W
M

A
C

ha
m

be
rs

d
+

B
ra

zo
s 

B
en

d 
S

ta
te

 P
ar

k
Fo

rt 
B

en
d

+
+

+
r/s

D
+

G
al

ve
st

on
 Is

la
nd

 S
ta

te
 P

ar
k

G
al

ve
st

on
+

+
+

+
r/s

D

A
rm

an
d 

B
ay

ou
 C

oa
st

al
 P

re
se

rv
e

H
ar

ris
+

d
+

+
r

+
A

tk
in

so
n 

Is
la

nd
 W

M
A

H
ar

ris
+

d
?

+
La

ke
 H

ou
st

on
 S

ta
te

 P
ar

k
H

ar
ris

, M
on

tg
om

er
y

+
+

r/s
S

an
 J

ac
in

to
 S

ta
te

 H
is

to
ric

al
 P

ar
k

H
ar

ris
d+

+
+

r
+

S
he

ld
on

 L
ak

e 
S

ta
te

 P
ar

k 
an

d 
W

ild
lif

e 
M

an
ag

em
en

t A
re

a
H

ar
ris

+
d+

+
+

K
ee

ch
i W

ild
lif

e 
M

an
ag

em
en

t A
re

a
Le

on
+

+
+

+
+

W
.G

. J
on

es
 S

ta
te

 F
or

es
t

M
on

tg
om

er
y

+
La

ke
 L

iv
in

gs
to

n 
S

at
e 

P
ar

k
P

ol
k

+
+

+
+

r/s
D

A
la

ba
m

a 
C

re
ek

 W
M

A
 

Tr
in

ity
+

+
+

+
r

H
un

ts
vi

lle
 S

ta
te

 P
ar

k
W

al
ke

r
+

+
+

+
r/s

D
+

R
ec

   
R

ec
re

at
io

n
In

   
In

du
st

ry
d 

 d
ay

 u
se

 o
nl

y
+

th
is

 re
cr

ea
tio

n 
ac

tiv
ity

 is
 a

va
ila

bl
e 

in
 th

is
 a

re
a

M
un

  M
un

ic
ip

al
M

i  
M

in
in

g
r  

 re
st

ro
om

s
-

no
t r

ec
om

m
en

de
d

Ir 
   

   
 Ir

rig
at

io
n

FH
  F

is
h 

ha
tc

he
ry

s 
 s

ho
w

er
s

To
 s

ee
 th

e 
ty

pe
s 

of
 a

ni
m

al
s 

th
at

 li
ve

 in
 c

er
ta

in
 p

ar
ks

, a
nd

 w
hi

ch
 a

ni
m

al
s 

ca
n 

be
 h

un
te

d 
re

fe
r t

o 
th

e 
sh

ee
t "

S
pe

ci
al

 F
ea

tu
re

s"

Th
e 

co
m

pl
et

e 
bi

bl
io

gr
ap

hy
 is

 a
tta

ch
ed

 a
fte

r t
he

 ta
bl

es
.

A
ug

us
t 2

01
0

P
ag

e 
3 

of
 4



R
egion H

Table 3G
-2: R

ecreational A
reas

A
rea

Parks &
 Preserves

S
tephen F. A

ustin S
tate P

ark
B

ryan B
each S

tate P
ark

C
hristm

as B
ay C

oastal P
reserve

C
hristm

as B
ay S

tate P
ark

P
each P

oint W
ildlife M

gm
t. A

rea
V

arner-H
ogg S

tate P
ark

C
andy A

bshier W
M

A
B

razos B
end S

tate P
ark

G
alveston Island S

tate P
ark

A
rm

and B
ayou C

oastal P
reserve

A
tkinson Island W

M
A

Lake H
ouston S

tate P
ark

S
an Jacinto S

tate H
istorical P

ark

S
heldon Lake S

tate P
ark and W

ildlife 
M

anagem
ent A

rea
K

eechi W
ildlife M

anagem
ent A

rea
W

.G
. Jones S

tate Forest
Lake Livingston S

ate P
ark

A
labam

a C
reek W

M
A

 
H

untsville S
tate P

ark

R
ec   R

ecreation
M

un  M
unicipal

Ir        Irrigation
To see the types of anim

als that live in certai

The com
plete bibliography is attached after t U

ses / S
pecial Features

m
igratory and resident w

aterfow
l, shorebirds, finfish, designated a nursery area by the TP

W
D

, unaltered habitat

oak/hackberry m
otte and grassland typical of the G

ulf C
oast P

rairies, hunting: w
aterfow

l, rail, gallinule, snipe, and 
feral hogs

spring m
igration- bird "fall out"

m
igratory and resident w

aterfow
l, A

m
erican alligator, osprey, bluestem

, little bluestem
, designated a nursery area by 

the TP
W

D
, unaltered habitat

shore and w
ading birds, racoons, and rattlesnakes

last fresh w
ater m

arsh w
ithin greater H

ouston city lim
its, deer, raccoon, m

ink, opossum
, rabbit, alligator, bald 

eagles, ducks, geese, and other w
aterfow

l, heron/egret rookeries, Florida bass, crappie, sunfish, and catfish
hunting: w

hite-tailed deer, feral hog, squirrel, rabbit, hare, w
aterfow

l, w
oodcock, gallinule and snipe

endangered species: red-cockaded w
oodpecker

endangered species: red-cockaded w
oodpecker

hunting: w
hite-tailed deer, feral hog, w

aterfow
l, dove, m

igratory gam
ebirds, squirrel, quail, rabbits, predators, fur 

bearers, and frogs
bottom

land hardw
ood habitats

A
ugust 2010
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Appendix 3I

Current Water Supplies Available to
Region H by Wholesale Water Provider
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Appendix 3J

Current Surface Water Supplies by Category of Use
by Basin by Wholesale Water Provider
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Chapter 4– Identification, Evaluation and 
Selection of Water Management Strategies 
Based on Needs 

4.1 Introduction 

This chapter describes the analysis required within 31 TAC 357.7 (a) (4-7) regarding the identification 
of water user groups with needs and identification, evaluation and selection of appropriate water 
management strategies for the Region H water planning area.  Water management strategies have 
been defined for each of the identified future water shortages within Region H as required by the 
regional water planning process.  Included within this report are: 

• Review of the projected water shortages. 

• Description of the potentially available water management strategies. 

• Definition of the recommended management strategies. 

• Allocation of selected strategies to specific Wholesale Water Providers (WWPs) and Water 
User Groups (WUGs). 

In addition to the above, this report contains a description of socioeconomic impacts of not meeting 
the identified needs.   

4.2 Identification of Needs 

In Chapter 2, water demands were identified for all WUGs.  In Chapter 3, water supplies available to 
Region H were identified and allocated to WUGs and WWPs based on current usage and contracts. 
By matching the supplies and the demands, projected surpluses and shortages were determined.  
Table 4A-1 in Appendix 4A lists all WUGs within Region H and their respective surplus or shortage.  
Projected shortages are referred to as needs.  Needs by WWP are shown in Table 4A-2. 

Total water demands in Region H were 2,087,409 acre-feet per year in the year 2000, and are 
projected to increase to 3,524,666 acre-feet per year in year 2060.  Total current water supplies 
available to the region were estimated to be 3,556,538 acre-feet per year.  Total supply in the year 
2060 is expected to be 3,411,210 acre-feet per year.  This decline in available supplies is attributable 
to reservoir sedimentation and limits on groundwater pumping enacted by subsidence districts.   

It is estimated that Region H’s population will grow from 6,020,078 in the year 2010 to 11,346,082 in 
the year 2060.  This is roughly a four percent increase in population projections over the 2006 RWP.  
Municipal water demand projections show a projected demand of 1,042,864 acre-feet per year 
demand in 2010, increasing to a demand of 1,844,817 acre-feet per year in 2060.  This represents an 
approximately 6-7 percent increase over the 2006 RWP.  Manufacturing, Irrigation, Steam Electric 
Power Generation, Mining, and Livestock and livestock demands used in the 2006 RWP were 
retained in the 2011 RWP. 

The sum of the projected shortages in Table 4-1 is 290,890 acre-feet per year in the year 2010, 
increasing to 1,236,335 acre-feet per year in the year 2060.  The 2011 RWP year 2060 shortage is 
greater than the projected shortage of 1,069,469 acre-feet per year addressed in the 2006 Region H 
Plan, as shown in Figure 4-1.   
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Figure 4-1 
Comparison of Demands and Shortages: 2006 and 2011 RWPs 

 

 

Initial shortages were present for all counties in the Region.  Water shortages are projected for 337 
WUGs (see Table 4-1).  The projected shortages are predominantly in Brazoria, Fort Bend, Harris 
and Montgomery Counties, where the majority of the WUGs are located and current groundwater 
supplies from the Gulf Coast aquifer will be limited due to regulations imposed by subsidence and 
groundwater conservation districts.   

Table 4-1 
Projected Shortages by County and Category (ac-ft/yr) 

 
2010 2020 2030 2040 2050 2060 

Austin 
MUN 0 -711 -1,189 -1,423 -1,543 -1,746 
IRR 0 0 0 0 0 0 
MFR 0 -23 -43 -62 -78 -103 
MIN 0 -5 -8 -11 -14 -16 

TOTAL 0 -739 -1,240 -1,496 -1,635 -1,865 
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Brazoria 2010 2020 2030 2040 2050 2060 
MUN -8,684 -12,338 -17,752 -23,288 -29,741 -36,768 
IRR -103,287 -91,897 -87,474 -84,831 -84,831 -84,831 
MFR -38,936 -81,734 -105,382 -129,211 -150,343 -175,892 
MIN 0 -791 -1,026 -1,258 -1,490 -1,708 

TOTAL -150,907 -186,760 -211,634 -238,588 -266,405 -299,199 

Chambers 
MUN -1,495 -1,896 -2,258 -2,572 -2,908 -3,260 
IRR -27,053 -27,277 -27,411 -27,534 -27,652 -27,753 
MFR -8,264 -9,421 -10,449 -11,473 -12,394 -13,584 
MIN -5,708 -8,818 -10,713 -12,672 -14,658 -16,468 
PWR 0 0 0 0 0 0 

TOTAL -42,520 -47,412 -50,831 -54,251 -57,612 -61,065 

Fort Bend 
MUN -86 -10,283 -48,273 -79,803 -118,879 -166,097 
IRR 0 0 0 0 0 0 
MFR 0 -771 -3,080 -3,297 -3,441 -3,029 
MIN 0 -356 -1,255 -1,280 -1,303 -1,322 
PWR 0 0 0 0 0 -8,500 

TOTAL -86 -11,410 -52,608 -84,380 -123,623 -178,948 

Galveston 
MUN -4,279 -5,435 -6,054 -6,171 -6,301 -6,458 
IRR -9,194 -9,204 -9,220 -9,220 -9,220 -9,219 
MFR 0 0 0 0 0 0 
MIN -31 -45 -52 -59 -66 -73 
PWR -2,803 -1,782 -2,461 -3,288 -4,297 -5,526 

TOTAL -16,307 -16,466 -17,787 -18,738 -19,884 -21,276 

 
Harris 

MUN -23,375 -147,451 -210,034 -250,767 -290,634 -369,173 
IRR 0 0 0 0 0 0 
MFR -27,495 -37,630 -46,275 -53,917 -59,635 -56,766 
MIN -143 -295 -390 -485 -581 -666 
PWR -400 -9,549 -13,602 -18,542 -24,564 -31,904 

TOTAL -51,413 -194,925 -270,301 -323,711 -375,414 -458,509 

Leon 
MUN 0 -248 -361 -328 -286 -309 
IRR 0 0 0 0 0 0 
MFR 0 -128 -253 -379 -493 -599 
MIN 0 0 0 0 0 0 

TOTAL 0 -376 -614 -707 -779 -908 
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Liberty 2010 2020 2030 2040 2050 2060 
MUN 0 -1,281 -2,494 -3,719 -5,127 -6,847 
IRR -11,846 -12,444 -13,930 -15,555 -17,478 -19,640 
MFR 0 -72 -144 -218 -285 -343 
MIN 0 -67 -124 -178 -237 -300 
PWR 0 -1,278 -1,995 -2,869 -3,934 -5,233 

TOTAL -11,846 -15,142 -18,687 -22,539 -27,061 -32,363 

Madison 
MUN -1 -101 -172 -156 -216 -312 
IRR 0 0 0 0 0 0 
MFR 0 -29 -56 -83 -107 -138 
MIN 0 0 0 0 0 0 

TOTAL -1 -130 -228 -239 -323 -450 

Montgomery 
MUN -17,149 -46,415 -67,850 -79,236 -115,706 -157,424 
IRR 0 0 0 0 0 0 
MFR -469 -988 -1,384 -1,756 -2,129 -2,504 
MIN -110 -216 -279 -331 -382 -425 
PWR 0 0 0 -27 -2,181 -4,809 

TOTAL -17,728 -47,619 -69,513 -81,350 -120,398 -165,162 

Polk 
MUN 0 -115 -202 -268 -379 -507 
IRR 0 0 0 0 0 0 
MIN 0 -2 -3 -4 -5 -6 

TOTAL 0 -117 -205 -272 -384 -513 

 
San Jacinto 

MUN 0 -296 -525 -683 -778 -849 
IRR 0 0 0 0 0 0 
MFR 0 -4 -8 -12 -15 -20 
MIN 0 0 0 0 0 0 

TOTAL 0 -300 -533 -695 -793 -869 

Trinity 
MUN 0 0 0 0 0 0 
IRR 0 0 0 0 0 0 
MIN 0 0 0 0 0 0 

TOTAL 0 0 0 0 0 0 

Walker 
MUN 0 -96 -155 -196 -230 -282 
IRR 0 0 0 0 0 0 
MFR 0 -719 -1,500 -1,777 -2,154 -2,571 
MIN 0 0 0 0 0 0 

TOTAL 0 -815 -1,655 -1,973 -2,384 -2,853 
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Waller 2010 2020 2030 2040 2050 2060 
MUN -82 -1,440 -2,917 -4,532 -6,541 -8,902 
IRR 0 -474 0 -13 -1,592 -3,398 
MFR 0 -12 -23 -34 -44 -55 
MIN 0 0 0 0 0 0 

TOTAL -82 -1,926 -2,940 -4,579 -8,177 -12,355 

Region H Total 
MUN -55,151 -228,106 -360,236 -453,142 -579,269 -758,934 
IRR -151,380 -141,296 -138,035 -137,153 -140,773 -144,841 
MFR -75,164 -131,531 -168,597 -202,219 -231,118 -255,604 
MIN -5,992 -10,595 -13,850 -16,278 -18,736 -20,984 
PWR -3,203 -12,609 -18,058 -24,726 -34,976 -55,972 

TOTAL -290,890 -524,137 -698,776 -833,518 -1,004,872 -1,236,335 
 
 
4.3 Potential Water Management Strategies 

Potentially feasible water management strategies (WMS) were identified in three ways.  First, 
strategies recommended in the 2006 Region H Water Plan for either implementation or additional 
study were considered potentially feasible.  Next, new strategies were solicited during the scope 
development period for the 2011 Water Plan.  Finally, sponsoring agencies that conducted 
independent strategy studies could bring their reports to the planning group and request they be 
considered in the plan.  As examples, the Brazos River Authority System Operations supply was 
revised during the planning cycle, and several new GRPs were brought to the RHWPG during the 
planning cycle. 

4.3.1 Studies by the RHWPG and Others 

Potential water management strategies were defined based on the above determination of needs.  
Strategies were updated and configured to address the specific types and nature of identified 
shortages.  The following potential management strategies were identified: 

Conservation Strategies: 

• Industrial Conservation 

• Irrigation Conservation 

• Municipal Conservation 

 

Contractual Strategies: 

• Expand/Increase Current Contracts (see WUG-Level Contracts) 

• New Contracts from Existing Supplies (see WUG-Level Contracts) 

• Reallocation of Existing Supplies (see WUG-Level Contracts) 

• TRA to SJRA Contract 

• TRA to Houston Contract 

• WUG-Level Contracts 
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• WWP Contracts 

 

Groundwater Strategies 

• Expanded Use of Groundwater 

• Interim Strategies 

• New Groundwater Wells for Livestock 

 

Groundwater Reduction Plans 

• CHCRWA GRP (see CHCRWA Transmission) 

• City of Houston GRP (see COH Treatment Expansion) 

• City of Missouri City GRP 

• Fort Bend MUD 25 GRP 

• Fort Bend WCID 2 GRP  

• NFBWA GRP (see NFBWA Transmission) 

• NHCRWA GRP (see NHCRWA Transmission) 

• Pecan Grove GRP  

• Richmond/Rosenberg GRP 

• River Plantation GRP 

• SJRA WRAP 

• Sugar Land GRP 

• WHCRWA GRP (see WHCRWA Transmission) 

Reservoir Strategies: 

• Allens Creek Reservoir 

• Brazoria County Off-Channel Reservoir 

• Dow Off-Channel Reservoir 

• Fort Bend County Off-Channel Reservoir 

• GCWA Off-channel Reservoir 

• Millican Reservoir 

• Little River Off-Channel Reservoir 

• Other Potential Reservoirs 

 

Reuse Strategies: 

• Fulshear Reuse 

• Houston Indirect Reuse 

• Montgomery County MUD 8/9 Indirect Reuse 
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• NHCRWA Indirect Reuse 

• Wastewater Reuse for Industry 

• Wastewater Reclamation for Municipal Irrigation 

 

Permit Strategies 

• Brazos River Authority System Operations Permit 

• Houston Bayous Permit 

 

Other Strategies 

• Brazoria County Interruptible Supplies for Irrigation 

• Brazos Saltwater Barrier 

• Freeport Desalination 

• Montgomery County MUD 8/9 Brackish Water Desalination 

• Sabine to Region H Transfer 
 

Infrastructure Strategies 

• CHCRWA Transmission Line 

• CHCRWA Internal Distribution (see CHCRWA Transmission Line) 

• CLCND West Chambers System 

• COH Distribution Expansion (see COH Treatment Expansion) 

• COH Treatment Expansion 

• Huntsville WTP 

• Harris County MUD 50 WTP 

• LLWSSSC Surface Water Project 

• Luce Bayou Transfer 

• NFBWA Internal Distribution (see NFBWA Transmission Line) 

• NFBWA Shared Transmission 

• NHCRWA Internal Distribution (see NHCRWA Transmission Line) 

• NHCRWA Transmission Line 

• Pearland SWTP 

• Sealy Groundwater Treatment Expansion 

• WHCRWA Internal Distribution (see WHCRWA Transmission Line) 

• WHCRWA Transmission Line 

 

For each of these management strategies a detailed technical memorandum is provided in Appendix 
4B.  Not all of the strategies evaluated are based on developing additional water.  Several strategies 
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consist of water transfer facilities only (e.g., Luce Bayou, Authority Transmission strategies), or allow 
for lower treatment costs (Brazos Saltwater Barrier).  Expanded use of groundwater addresses the 
requirements to fully develop existing groundwater supplies, with consideration given to the regulatory 
guidelines set by groundwater conservation districts.  Other strategies only involve the contractual 
exchange of water supplies between various water suppliers (e.g., the TRA / City of Houston water 
transfers).  These strategies recognize the need to transfer supplies from areas of excess to the 
specific areas of need, mainly within the western and lower portions of the region.   

No groundwater transport strategies from remote areas were investigated since there is projected to 
be full utilization of the regulated or sustainable yield of all of the aquifers within the counties of 
highest water demand.  The Region H Water Planning Group has elected to not consider strategies 
that move groundwater out of the county of origin.  

The technical memorandum reviewing potential surface water reservoir projects was updated and is 
included in Appendix 4B.  Separate, more detailed technical memoranda are included for Allens 
Creek Reservoir; GCWA,,Brazoria County, Dow, and Fort Bend County Off-Channel Reservoirs; and 
Millican (Panther Creek Dam) Reservoir. 

The Brazos River Authority submitted a water right application in 2004 for additional yield gained 
through System Operations.  The technical study in support of the application determined that 
additional firm yield could be realized from the BRA system when their reservoirs are operated as a 
system instead of as separate sources.  The additional yield comes from a combination of reservoir 
capacity not recognized in the existing permits, efficiencies realized when operated as a system, and 
the ability to use unreliable river flows, when available, to meet demands and thus increase the 
amount of stored water for drought periods.  

Governor Perry directed the TWDB in 2002 to develop a seawater desalination demonstration project.  
The TWDB selected three potential sites, in the Lower Rio Grande Valley – Brownsville, Corpus 
Christi and Freeport, this last being within Region H.  The Freeport study recommends a 10-mgd 
demonstration facility be constructed, with the potential for future expansions up to 30-mgd.  Similarly 
to the 2006 RWP, the Freeport Desalination Project was selected as a water management strategy in 
the 2011 RWP.  Finally, the Brazos G Water Planning Group has studied several reservoirs in the 
middle and upper Brazos River Basin, and has modeled these sites using the Watershed Availability 
Model.   

The technical memoranda reviewing potential water management strategies are included in Appendix 
4B.  Assessment of each of the potential management strategies conducted as a part of this study 
included an evaluation of cost, environmental impacts, impacts on other water resources, and 
additional factors as applicable.  Discussions of necessary implementation activities associated with 
various strategies are also included in the technical memoranda.  In order to assess the strategies on 
a comparable cost basis, a detailed set of unit costs was developed and applied to each alternative.  
A description of the costing methodology is contained within Appendix 4C. 

4.3.2 Need for Interbasin Transfers 

As can be seen by reviewing the current water supplies and potential water management strategies, 
Region H is highly dependent upon the interbasin transfer of water.  Water is currently imported from 
Lake Livingston and the Trinity River to meet demands in Harris County, and from the Brazos River to 
meet demands in Galveston County.  Future strategies recommend fully utilizing existing supplies in 
all basins, which will require transferring additional water from the Trinity Basin to the San Jacinto 
basin for Harris and Montgomery Counties.  Most important of these in the near term is the Luce 
Bayou Transfer, which will move available water from the Trinity River into Lake Houston where it can 
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be utilized by multiple entities.  An additional interbasin conveyance may be required in order to 
facilitate the transfer of water from the Trinity Basin to SJRA customers in Montgomery County.    

Under current law, amending a water right to allow the interbasin transfer of supply makes the water 
right junior to all other rights in the source basin, unless the water is diverted to a neighboring coastal 
basin.  Because reliability is partially based on the seniority of a water right, this provision in the water 
code makes new interbasin transfers difficult to accomplish.  However, water transferred from a river 
basin to the adjoining coastal basin is not subject to this interbasin transfer requirement.  Therefore, 
transfers from the Brazos River to Galveston County or from the Trinity River to eastern Harris 
County are not at risk under this provision.  However, a significant portion of the growth and demands 
to be met are in the San Jacinto basin.  Some of the water identified to meet this demand is already 
permitted for interbasin transfer, including the TRA portion of Lake Livingston.  

4.3.3 Drought Management 

The Regional Water Planning Guidelines require that drought management strategies be considered 
for each identified need.  If drought management is not selected as a strategy, current TWDB policy 
for regional water supply planning requires that reasons for its exclusion must be documented.  
Drought management strategies may include water demand management.  

The supply and demand values used for this plan are based on estimated drought of record 
conditions.  Under non-drought conditions, the region will have an overall surplus of supply. This 
surplus does not coexist with the growing demand areas.  The majority of available supply is in Lake 
Livingston, which is in the Trinity Basin.  However, the majority of the growth is occurring in Brazoria, 
Fort Bend, Harris and Montgomery Counties, which are in the Brazos and San Jacinto Basins.  To 
meet the demands where they occur, supply from the Trinity must be transferred into the San Jacinto 
Basin.  Once that infrastructure is constructed, it is not “drought-susceptible”, because the permitted 
yield of the underlying water rights does not exceed the drought yield.  Similarly, surface supplies are 
replacing groundwater due to subsidence regulations, and that supply is also firm. 
 
The TCEQ requires that supplies used to meet municipal demands be firm (drought-of-record) yields, 
so none of the non-reliable supply may be assigned to meet future growth.  It is generally more costly 
to transfer existing supply from the Trinity Basin than to develop new supply in-basin; therefore, the 
new in-basin projects with firm yields were recommended in the plan as being superior to interbasin 
transfers. 
 
According to the February 2009 report titled Region H Water Planning Group Drought Management 
Study, the implementation of a drought contingency plan could minimize the drawdown of Region H 
reservoirs and shorten the duration of impacts on lake levels during a repeat of drought-of-record 
conditions.  However, the analysis indicated that these drought contingency measures are relatively 
insignificant in terms of an annual increased supply.  The results of this study indicate that while 
drought contingency planning is a critical component of water supply management and may provide 
short-term benefits during severe drought conditions, drought management alone will not replace any 
recommended long term water management strategies.  These results were developed based on 
information from the 2006 RWP.  The results of the Drought Management Study are discussed in 
further detail in Chapter 6 of this RWP. 

The shortages identified in the plan are based on future demands (based on projected growth) 
exceeding the firm (drought) yield of existing supplies.  Except for some specific irrigation demands, 
the strategies recommended to meet these shortages also reflect estimated drought yields.  Because 
Region H was able to address all projected municipal and manufacturing shortages through allocation 
of existing supplies, conservation, and development of new supplies, no unmet demands remain to 
be addressed through drought management strategies. 
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This does not preclude some WUG’s from electing to use drought management in lieu of a 
recommended strategy.  The best example of this is for irrigation.  Region H recommends irrigation 
conservation as a management strategy in those counties with projected irrigation shortages.  
However, portions of those irrigation demands are met today through the use of water rights which 
are not fully reliable, backed up by one-year contracts for reliable supply as needed.  Irrigators 
holding interruptible water rights may choose not to implement conservation (at an annual cost), but 
instead choose to reduce their irrigated acreage during a drought year (for a discrete cost), or enter 
into long-term contracts for reliable surface water from a wholesale supplier (which will be available in 
the eastern counties).  That is an individual economic decision and the Region H plan recognizes the 
flexibility of these irrigators to exercise that option.   

Region H has sufficient supply available from existing sources and recommended strategies to meet 
near-term and long-term needs under projected drought of record conditions.  In the counties with 
greatest projected demands, the groundwater use from the Gulf Coast aquifer is limited through 
Subsidence District regulations and not by aquifer productivity.  While conjunctive use of the aquifer is 
not the recommended drought response, it remains as a short-term safety net while new surface 
supplies are developed.  

Municipalities and water providers throughout the region have published drought contingency plans.  
In general, these plans are designed to address short-term periods of limited water availability 
through public notice and outdoor water use restrictions.  While these methods are effective over a 
limited period of time, they are unlikely to overcome the drought of record, which extended through a 
period of approximately five years.  Only the development of reliable supplies to meet projected 
growth will protect the region from the economic impacts of a prolonged drought. 

In the presence of emergency conditions, emergency transfers of surface water are granted by the 
Texas Commission on Environmental Quality during periods where an imminent threat to public 
health and safety exist, including multi-year droughts, spikes in demands, or failure of water supply 
systems where demands are unable to be met by available resources.  Emergency transfers of water, 
however, are only granted on an interim basis not lasting more than 180 days, and are not a reliable 
source of additional supplies to meet increased demands.  Emergency transfers should only be 
considered as temporary, and just as they will not provide new long term sources of water, they will 
not affect water-right holders over long term periods.  As the regional water planning process 
considers supplies and demands over decadal periods, temporary emergency transfers of water were 
not considered.  As all supplies allocated are considered available during drought of record (DOR) 
conditions, the need for additional supplies in the water planning process are due to unmet demands 
rather than temporary unavailability of supplies.  If shortages are identified in a decade within the 
planning period, they are met with new supplies developed in a WMS. 
 

4.3.4 Interruptible Supplies 

TWDB guidelines require use of “firm” water supplies for regional water supply planning for allocation 
to meet future needs for all types of water uses.  Firm water supplies are those supplies predicted to 
be 100% reliable during the drought of record conditions  While this planning criteria represents a 
sound and conservative approach for water users that require supplies with a high degree of reliability 
such as municipal and manufacturing demands, some types of water uses such as irrigated 
agriculture, may be able to utilize surface water supplies that are less than fully dependable during a 
drought of record by suspending irrigation in favor of dry-land crops during these periods.  These less 
than 100% reliable supplies are called “interruptible” supplies. 

A Region H study conducted early during this round of planning (February 2009 report titled Region H 
Water Planning Group Interruptible Supply Study) evaluated the feasibility of using available 
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interruptible surface water supplies as a substitute for existing firm surface water supplies for certain 
uses, notably irrigated agriculture.  The goal of this study was to determine if there were additional 
firm supplies that could be made available to municipal and manufacturing users that were currently 
allocated to irrigation demands.  For many reasons outlined in detail in the 2009 Region H Water 
Planning Group Interruptible Supply Study, the study concluded that there was little to no opportunity 
for this goal to be accomplished.  The primary limitation on the use of interruptible supply was that, 
since there are not many irrigators using firm supplies, conversion to interruptible supply would not 
free a significant volume of firm water.  Thus, offsets of irrigation demands on firm water supply 
cannot provide to other users such as municipal or industrial WUGs.  However, the analysis of 
existing water rights revealed significant quantities of existing permitted interruptible water in the 
Brazos, San Jacinto–Brazos, San Jacinto and the Trinity Basin that could potentially be used to 
supply major agricultural irrigation demands.  The largest quantity of interruptible supply is found in 
the Brazos Basin, primarily from rights held by GCWA, which could be utilized in both the Brazos and 
the San Jacinto – Brazos Basins through existing infrastructure.  This new WMS (i.e. use of existing 
permitted interruptible water supplies for irrigated agricultural demands) has subsequently been 
adopted for the 2011 RWP as the recommended method to supply the agricultural demand for 
Brazoria County.  This strategy also deserves further consideration in the next round of planning for 
Fort Bend County. 

4.4 Strategy Evaluation and Selection 

In evaluating the potential water management strategies, the RHWPG made three key assumptions.  
First, WUGs would continue to develop groundwater until it was fully utilized to its maximum 
availability.  This is based upon the observed pattern of development in the region, where the Gulf 
Coast aquifer is available in all of the southern counties.  Second, those WUGs currently receiving 
water from WWPs would be able to increase their contract amounts until the WWP supplies were fully 
allocated.  This assumes the use of existing supplies conveyed through existing infrastructure 
wherever possible.  Finally, the RHWPG assumed that every municipal WUG with a projected 
shortage would utilize conservation before seeking out or increasing a WWP contract.  Based on 
these assumptions, the projected shortage in 2060 is reduced from 1,236,335 acre-feet to 973,857 
acre-feet (see Table 4-2 and Figure 4-2).   
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Figure 4-2 
Remaining Shortages after Conservation and Expanded Groundwater Use 
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 Table 4-2 
Initial and Net Shortages by County (ac-ft/yr) 

Austin 2010 2020 2030 2040 2050 2060 
Initial Shortage 0 -739 -1,240 -1,496 -1,635 -1,865 
Expanded GW 0 739 1,240 1,496 1,635 1,865 
Municipal Conservation 0 223 251 265 273 285 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 223 251 265 273 285 

Brazoria 
Initial Shortage -150,907 -186,760 -211,634 -238,588 -266,405 -299,199 
Expanded GW 0 4,049 12,988 13,515 15,658 16,209 
Municipal Conservation 1,476 2,610 2,978 3,249 3,567 3,918 
Contract Expansions 7,750 7,750 7,750 7,750 7,750 7,750 
Net Shortage -141,681 -172,351 -187,918 -214,074 -239,430 -271,322 

Chambers 
Initial Shortage -42,520 -47,412 -50,831 -54,251 -57,612 -61,065 
Expanded GW 0 577 681 796 905 1,010 
Municipal Conservation 137 195 219 239 263 291 
Contract Expansions 0 0 0 0 0 0 
Net Shortage -42,383 -46,640 -49,931 -53,216 -56,444 -59,764 

Fort Bend 
Initial Shortage -86 -11,410 -52,608 -84,380 -123,623 -178,948 
Expanded GW 0 6,886 3,423 3,813 4,378 5,052 
Municipal Conservation 1,435 7,077 10,277 12,253 14,678 17,497 
Contract Expansions 0 367 1,295 1,226 1,225 1,016 
Net Shortage 1,349 2,920 -37,613 -67,088 -103,342 -155,383 

Galveston 
Initial Shortage -16,307 -16,466 -17,787 -18,738 -19,884 -21,276 
Expanded GW 0 811 1,352 1,350 1,352 1,352 
Municipal Conservation 768 846 886 896 903 914 
Contract Expansions 0 25,630 25,630 25,630 25,630 25,630 
Net Shortage -15,539 10,821 10,081 9,138 8,001 6,620 

Harris 
Initial Shortage -51,413 -194,925 -270,301 -323,711 -375,414 -458,509 
Expanded GW 0 15,481 27,659 27,693 27,727 27,560 
Municipal Conservation 37,292 46,836 51,902 56,748 61,656 66,947 
Contract Expansions 0 108,852 66,039 51,840 42,538 31,971 
Net Shortage -14,121 -23,756 -124,701 -187,430 -243,493 -332,031 
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Leon 2010 2020 2030 2040 2050 2060 
Initial Shortage 0 -376 -614 -707 -779 -908 
Expanded GW 0 376 614 707 779 908 
Municipal Conservation 0 126 140 124 107 116 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 126 140 124 107 116 

Liberty 
Initial Shortage -11,846 -15,150 -18,703 -22,561 -27,093 -32,408 
Expanded GW 0 2,545 4,606 6,831 9,431 12,589 
Municipal Conservation 0 539 641 744 868 995 
Contract Expansions 0 0 0 0 0 0 
Net Shortage -11,846 -12,066 -13,456 -14,986 -16,794 -18,824 

Madison 
Initial Shortage -1 -130 -228 -239 -323 -450 
Expanded GW 0 130 228 239 323 450 
Municipal Conservation 1 91 110 112 116 119 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 91 110 112 116 119 

Montgomery 
Initial Shortage -17,728 -47,619 -69,513 -81,350 -120,398 -165,162 
Expanded GW 0 5,615 4,471 5,614 9,034 11,820 
Municipal Conservation 4,460 6,007 7,384 8,838 10,795 13,089 
Contract Expansions 0 0 0 0 0 0 
Net Shortage -13,268 -35,997 -57,658 -66,898 -100,569 -140,253 

Polk 
Initial Shortage 0 -117 -205 -272 -384 -513 
Expanded GW 0 117 205 272 384 513 
Municipal Conservation 0 158 173 180 187 198 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 158 173 180 187 198 

San Jacinto 
Initial Shortage 0 -300 -533 -695 -793 -869 
Expanded GW 0 542 928 984 1,007 1,060 
Municipal Conservation 19 148 163 174 181 184 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 19 390 558 463 395 375 

Trinity 
Initial Shortage 0 0 0 0 0 0 
Expanded GW 0 36 36 21 0 0 
Municipal Conservation 0 2 1 0 0 0 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 38 37 21 0 0 
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Walker 2010 2020 2030 2040 2050 2060 
Initial Shortage 0 -815 -1,655 -1,973 -2,384 -2,853 
Expanded GW 0 816 1,651 1,963 2,374 2,843 
Municipal Conservation 0 68 74 89 90 92 
Contract Expansions 0 0 0 0 0 0 
Net Shortage 0 69 70 79 80 82 

Waller 
Initial Shortage -82 -1,926 -2,940 -4,579 -8,177 -12,355 
Expanded GW 0 1,447 2,231 3,644 5,382 7,431 
Municipal Conservation 17 392 497 592 708 849 
Contract Expansions 0 0 0 0 0 0 
Net Shortage -65 -87 -212 -343 -2,087 -4,075 

Region H Total 
Initial Shortage -290,890 -524,137 -698,776 -833,518 -1,004,872 -1,236,335 
Expanded GW 0 40,159 62,297 68,916 80,337 90,617 
Municipal Conservation 45,605 65,318 75,696 84,503 94,392 105,494 
Contract Expansions 7,750 142,599 100,714 86,446 77,143 66,367 
Net Shortage -237,535 -276,061 -460,069 -593,653 -753,000 -973,857 

 

 

4.4.1 Evaluation of Water Management Strategies 

Potential water management strategies (WMSs) were compared using a screening table (See Table 
4A-3 in Appendix 4A), with the required environmental assessments summarized in Table 4A-4.  The 
comparison table summarized project yield, capital, O&M, and unit water costs, impacts on wetlands 
habitats and B&E flows, and impacts on landform.  Evaluation criteria included cost, yield, location, 
water quality, environmental land and habitats, local preference, institutional constraints or risk of 
non-implementation, impacts on environmental flows and impacts on other water management 
strategies.  In each of the evaluation categories, the WMS was rated positively (+1), neutral (0) or 
negatively (-1), using evaluation criteria summarized in Table 4-3, below.  As would be expected, 
water conservation and full use of existing supplies rated the highest of the potential strategies.  
Direct wastewater reuse for industry also rated highly.  Although direct reuse is more costly than 
using existing supply, it is less expensive than developing a new freshwater source, and has fewer 
environmental impacts.  Contractual transfers of water, Allens Creek, GCWA Off-channel Reservoir, 
Brazoria Off-channel Reservoir, Fort Bend Off-channel Reservoir, Freeport Desalination, Brazos 
Saltwater Barrier, and indirect reuse were all rated positively.  All of the above WMSs were rated 
positively in the cost-benefit-impact analysis.  Certain WMSs (i.e., the inter-basin transfer of supply 
from east Texas and the Millican Reservoir) were rated negatively due to the significant habitat and 
environmental flow impacts these projects entail. 
 
The combined effects of WMSs were considered through the use of the TCEQ Water Availability 
Model, described in Section 4.6 and Appendix 4D.  For this modeling scenario, the recommended 
WMSs from the 2006 Regional Water Plans were incorporated into the model.  As described in detail 
in Section 4.6, the cumulative effect of the current State Water Plan on Galveston Bay was a slight 
decrease in freshwater inflows after 2010, with flows rising after 2040.  Results of this modeling, 
combined with modeling from the 1st biennium of the 2011 RWP, indicate that these changes are 
predominantly due to upstream Region C WMSs (reduced return flows due to Region C reuse) rather 
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than WMSs within Region H.  Additional modeling was carried out to determine impacts of new WMS 
on environmental flows.  Results of this modeling can be found in Appendix 4E.   
 

Table 4-3 
WMS Rating Criteria 

 Rating Criteria 

Category -1 0 1 
Cost >$200/ac-ft <$200/ac-ft <$100/ac-ft 

Yield Size is too small or too 
large for need 

Size is flexible or meets 
needs 

Size can be adjusted to  
optimum 

Location 
IBT required, long 
distance or outside 

Region H. 

No IBT required.  
Conveyance required. 

No IBT required.  
Relatively near demand.

Water Quality Quality of supply is 
reduced. 

No known water quality 
issues. 

Existing water quality 
problems are reduced.

Environmental 
Land & Habitat 

Significant environmental 
issues and opposition. 

Environmental impacts 
can be mitigated.  
Limited concerns. 

Limited or no known 
impacts. 

Local Preference No local support.  
Significant opposition. 

Some local support.  
Limited opposition. 

Widespread local 
support.  Multi-use 

benefits likely. 
Institutional 

Constraints / Risk of 
Implementability 

Permits opposed.  
Significant property 

required. 

Permits expected with 
minimal problems.  
Property available. 

Permits issued.  
Facilities or land owned. 

Water available. 
Impacts on 

Environmental Flows 
Reduces instream or 

B&E flows. No impact. Increases instream or 
B&E flows. 

Impacts on Other 
Management 

Strategies 
Negative impact. No impact. Positive impact. 

 

4.4.2 Water Conservation 

Water loss audits were available and considered (see Chapter 1) by the Planning Group; the Group, 
however, did not opt to use this information in developing WMS. They did, however, elect to use a 
specific methodology for conservation, as detailed in Chapter 6.  The water loss audits performed by 
water utilities in the region showed a high level of inaccuracy in the water loss estimates, suggesting 
that utilities in the region should refine their water accounting procedures for future audits.  For this 
reason, a unique methodology for developing potential conservation savings was developed.  
Conservation was applied to WUGs (as described in Chapter 6) before supplies were given.  This 
decreased WUG demands, minimizing water management strategy water that was required to meet 
potential shortages. 
 
The RHWPG advocates water conservation for all water users in the Region, noting that “the least 
expensive water you can get is the water you already have.”  Some conservation will be realized 
through low-flow water fixture laws (embedded in the demand estimates), and from new energy-
efficient clothes washers, but more savings can be achieved.  Every water user group and provider is 
encouraged to establish an aggressive water conservation goal.  The Water Conservation 
Implementation Task Force established by the 78th Texas Legislature recommended a goal of 
reducing demand by 1% each year to achieve an average demand of 140-gpcd.  Since the median 
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municipal water demand in this region is 135-gpcd, and since conservation programs are voluntary 
and they require an investment of time and resources to implement, this plan only reflects water 
conservation as a water management strategy for water user groups with projected shortages and for 
those that specifically asked to reflect their program in the plan tables.  These savings are 
conservatively estimated at 5.5 to 7 percent of total demand, based on current best management 
practices that are producing results.  Conservation was applied as a WMS to all municipal and 
irrigation WUGS with shortages as well as to those with water conservation plans. 

4.4.3 Selection of Water Management Strategies 

To facilitate the strategy selection process, water needs and potential WMSs were grouped and 
evaluated on a county-by-county basis.  Efforts were then made to select the best-rated WMSs to 
meet the needs in those counties.  In Austin, Leon, Liberty, Madison, Polk, Trinity, and Walker 
Counties, a combination of water conservation and existing supply expansion was sufficient to meet 
the projected shortages.  Several large WMSs, (BRA System Operations, Allens Creek Reservoir, 
Off-Channel Reservoirs) were required to meet the needs of Fort Bend and Brazoria Counties.  In 
Harris County several new WMSs were required to meet projected demands, including direct and 
indirect reuse, expansion of TRA contracts for supply from Lake Livingston, and a new reservoir 
(Allens Creek Reservoir) in the Brazos basin.  In Montgomery County, the transfer of Trinity Basin 
supply facilitated the full use of existing supplies, which, along with use of interim strategies and 
reuse, were sufficient to meet the projected shortages.  A summary is provided in Table 4-4, below, 
and shown in more detail in Table 4A-5 and 4A-6 in Appendix A.  

Some WMSs from the 2006 Region H Water Plan were replaced with new WMSs as a result of this 
selection process.  Little River (off-channel) Reservoir and Non-municipal contractual transfers are no 
longer required to meet identified shortages and were not recommended for selection in the 2011 
RWP.   

Many of the recommended WMSs are required to provide the conveyance and treatment of existing 
or proposed future strategies to the location of the projected shortage, but do not create new or 
additional supply alone.  The Luce Bayou Transfer is a conveyance project that would be used in 
conjunction with Expanding Current Contracts, New Contracts from Existing Supply, and TRA to 
Houston contract expansions.  The Brazos Saltwater Barrier would protect current water right holders 
in the lower Brazos from saltwater migration during periods of low flows and increased future 
diversions (i.e., full utilization of authorized diversions).  Some of the recommended water rights 
applications produce no firm yield, specifically the Houston/SJRA joint permit application for 
interruptible supply from the San Jacinto River.  It is included to allow the applicants to develop 
operational plans for conjunctive use of these local supplies with firm supplies transferred from the 
Trinity River.  While this permit would reduce flows into Upper Galveston Bay, the affects would be 
mitigated by wastewater return flows back into the source streams.  The offset Trinity River supplies 
would remain in-basin and flow into Trinity Bay, where the historic freshwater inflow demand is the 
greatest.  The Brazoria County Interruptible Supplies for Irrigation strategy is by definition not firm.  
Finally, there is no new yield associated with any of the infrastructure-only strategies. 

There were no water quality concerns with any of the recommended WMS.  That is, conventional 
water treatment would provide supply acceptable for the typical WUG needs, unless the strategy itself 
recommended a specific water quality improvement.  These strategies included direct reuse of 
wastewater, which required filtration and reverse osmosis treatment, and the Brazos saltwater barrier, 
which protects the quality of existing supply at current diversion points. 
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Table 4-4 
Recommended Water Management Strategies 

 
WMS  Max 

Project  
WWP Capital WUG Capital Starting 

Decade 
Volume Cost $ Cost $
(ac-ft/yr)  

Conservation Strategies:   

Industrial Conservation TBD $0  TBD 2010 

Irrigation Conservation 77,881 $0  $757,436  2010 

Municipal Conservation 105,494 $0  $0  2010 

Contractual Strategies:           
Expand/Increase Current Contracts  142,599 $0  See Contracts 2010 

New Contracts from Existing Supplies  83,558 $0  See Contracts 2010 

Reallocation of Existing Supplies N/A $0  See Contracts 2010 

TRA to SJRA Contract 76,476 $302,781,597  See Contracts 2040 

TRA to Houston Contract 123,524 See Luce Bayou See Contracts 2030 

WUG-Level Contracts1 N/A $0  $2,390,273,157  2010 

WWP Contracts N/A $0  $0  2010 

Groundwater Strategies:           
Expanded Use of Groundwater 90,617 $0  $165,928,999  2010 

Interim Strategies 45,512 $0  $86,701,535  2010 

New Groundwater Wells for Livestock 41 $0  $18,635  2020 

Groundwater Reduction Plans:         
CHCRWA GRP 4,806 See CHCRWA Trans. $0 2010 

COH GRP TBD See COH Treatment $58,235,873 2010 

City of Missouri City GRP 17,562 $92,070,990 $6,618,706 2010 

Fort Bend MUD 25 GRP 589 $0 $776,145 2020 

Fort Bend WCID 2 GRP 5,753 $24,828,857 $0 2020 

NFBWA GRP2 106,402 See NFBWA Trans. $1,638,063 2020 

NHCRWA GRP2 117,755 See NHCRWA Trans. $17,814,585 2010 

Pecan Grove GRP  1,700 $0 $15,960,000 2020 

Richmond/Rosenberg GRP 7,500 $117,220,150 $0 2020 

River Plantation GRP 368 $0 $484,926 2010 

SJRA WRAP3 129,010 $900,000,000 $217,856,853 2020 

Sugar Land GRP 9,796 $161,360,049 $6,360,101 2020 

WHCRWA GRP2 78,839 See WHCRWA Trans $35,268,970 2010 

Infrastructure Strategies:          
CHCRWA Transmission Line 4,806 TBD N/A 2010 

CHCRWA Internal Distribution  4,806 TBD N/A 2010 

CLCND West Chambers System 2,800 $20,380,000 See Contracts 2020 

COH Distribution Expansion  TBD $261,040,000 N/A 2010 

COH Treatment Expansion 
Varies by 
decade $2,045,672,161 N/A 2010 

Harris County MUD 50 WTP 632 $0 $6,131,600 2020 
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Huntsville WTP 11,200 $61,023,906 $0 2010 

LLWSSSC Surface Water Project 954 $0 $3,087,974 2010 

Luce Bayou Transfer 450,000 $253,916,914 $0 2020 

NFBWA Internal Distribution 106,402 $225,000,000 N/A 2020 

NFBWA Shared Transmission Line 71,876 $213,000,000 N/A 2020 

NHCRWA Internal 2010 Distribution  34,714 $153,149,640 N/A 2010 

NHCRWA Internal 2020 Distribution  91,167 $345,292,192 N/A 2020 

NHCRWA Internal 2030 Distribution  117,755 $37,439,584 N/A 2030 

NHCRWA Transmission 2010 34,714 $80,690,624 N/A 2010 

NHCRWA Transmission 2020 91,167 $172,558,512 N/A 2020 

NHCRWA Transmission 2030 117,755 $0 N/A 2030 

Pearland SWTP 13,420 $0 $265,000,000 TBD 

Sealy  GW Treatment Expansion 888 $0 $6,450,000 2020 

WHCRWA Internal Distribution  78,839 $552,472,000 N/A 2010 

WHCRWA Transmission Line 78,839 $290,084,193 N/A 2010 

Reservoir Strategies:          
Allens Creek Reservoir 99,650 $222,752,400 See Contracts 2020 

Brazoria County Off-channel Reservoir 24,100 $173,898,602 See Contracts 2060 

Dow Off-channel Reservoir 21,800 $124,468,000 See Contracts 2020 

Fort Bend County Off-channel Reservoir 46,000 $202,514,788 See Contracts 2050 

GCWA Off-channel Reservoir 39,500 $197,448,012 See Contracts 2030 

Reuse Strategies:          
Fulshear Reuse 430 $0 $566,625 TBD 

Houston Indirect Reuse 128,801 $0 $721,822,850 2040 

Montgomery MUD 8/9 Indirect Reuse 1,120 $0 $12,245,687 2016 

NHCRWA Indirect Reuse 16,300 $0 $66,778,694 2040 

Wastewater Reuse for Industry 67,200 $332,051,761 $0 2060 

    Wastewater Reclamation for Mun. Irrigation 36,388 $0 $48,043,249 2030 

Permit Strategies:          
BRA System Operations Permit 25,400 TBD See  Contracts 2020 

Houston Bayous Permit* 0 $20,956,000  $0  2020 

Other Strategies:          
Brazoria Co. Interruptible Supplies for Irr. 104,977 $0  $0  2010 

Freeport Desalination Plant 33,600 $255,699,000  See  Contracts 2050 

Brazos Saltwater Barrier N/A $44,470,739  $0  2030 
 

1. WUG-level costs for a number of WMS are indicated as “See Contracts”.  The WUG-level costs for these strategies 
will be infrastructure costs associated with implementing future contracts from WWPs.  For simplification, these costs 
are collectively represented under the “WUG-Level Contracts” WMS, as common infrastructure from a WUG may 
treat or transmit water from multiple WMS. 

2. Yield value includes surface water transmission volume and is therefore not additional yield. 
3. Includes supply volume of TRA to SJRA Contract 
4. The Houston Bayous Permit has not yet been approved by TCEQ. 
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4.4.4 Alternative Water Management Strategies 

Although all of the recommended WMSs are feasible, it is not a certainty that all will be implemented, 
and those that are implemented may be of a different capacity or on a different schedule than that 
reflected in this plan.  Several alternative WMS are available to Region H, either through increasing 
the capacity of recommended strategies or by total replacement with another WMS.  Alternative 
WMSs are potentially feasible strategies that should receive first consideration if additional supply is 
needed for any reason, including the unavailability of the recommended WMS or additional needs 
beyond the projected shortage.  These alternative WMSs are summarized in Table 4-5 and described 
below.  Alternative WMSs are also included in the screening and environmental impacts tables (4A-3 
and 4A-4) in Appendix 4A and are described in technical memoranda in Appendix 4B. 

Table 4-5 
Alternative WMS Available to Region H 

Strategy WUG(s) County Basin Yield
ac-ft/yr Could Replace 

Montgomery MUD 
8/9 Desal 

MUN, 
MFR Montgomery San Jacinto 2,240 Portion of Surface 

Water Conversion 

Sabine to Region H 
Transfer All 

Brazoria, Fort 
Bend, Galveston, 

Jasper 

San Jacinto, San 
Jacinto-Brazos, 
Brazos, Brazos-

Colorado 

486,500 One or more WMS in 
the lower Brazos Basin

Little River Off-
Channel Res. All Brazoria, Fort 

Bend 

San Jacinto-Brazos, 
Brazos, Brazos-

Colorado 
27,225 Portion of WMS in the 

lower Brazos Basin 

 

Montgomery MUDs 8 and 9 are currently investigating desalination of brackish groundwater as an 
alternative WMS for their future needs.  Indirect reuse is the recommended initial strategy for these 
WUGs, and participation with the San Jacinto River Authority in their groundwater reduction plan for 
Montgomery County is counted in this plan for additional supply.  However, brackish desalination was 
selected as an acceptable alternative WMS in the event that these WUGs decide that it is feasible to 
incorporate it into their future plans.  Montgomery MUDs 8&9 also are pursuing other alternatives to 
participation in the San Jacinto River Authority groundwater reduction plan, whether or not brackish 
desalination is implemented. 

Two major projects were also selected as alternative WMSs.  The largest is the Sabine to Region H 
transfer which could replace a number of projects in the lower Brazos basin if necessary.  This 
strategy would require considerable infrastructure development including large river diversion 
pumping stations, canals, and pipelines to divert existing supplies currently unused in the Sabine and 
Neches River Basins within existing reservoirs.  Contracts for use of these supplies would require 
negotiation between multiple parties, additional permitting for interbasin transfers, and use of some 
existing infrastructure to allow phasing of the development of the required conveyance infrastructure.  
This WMS has the advantage of using existing supplies, but requires significant investment for new 
infrastructure and has a large annual cost for energy and operation of the required facilities.   

The development of the Little River Off-Channel Reservoir within the Brazos Basin could serve as an 
alternative to a portion of one or more projects in the lower Brazos basin.  The Little River Off-
Channel Reservoir alternative requires significant advance planning and permitting, and cannot be 
implemented as quickly as the system operation WMS. 
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4.4.5 Alternative Strategies for Increased Fort Bend County Population 

As noted in the Region H resolution presented in Appendix 2B of Chapter 2 of this RWP, the Regional 
Planning Group has expressed concern over the TWDB methodology adopted for population 
projections as applied to Fort Bend County.  The Group expresses its appreciation to the TWDB for 
recognizing that the region is seeing increased demands for water and has experienced significant 
population growth at a rate greater than expected in the approved 2006 Region H Plan.  The Group 
believes that population for the County will exceed the TWDB projected values; however, the nature 
of the deadlines for RWP development precluded challenging these projections.    
 
The TWDB utilized Method 2 (Revised Slope Projections) for development of the Fort Bend County 
population projection.  The Region H Group recommends the use of Method 3 (Compounding 
Growth).  Decadal population values for both methods are shown in Table 4-6 below. 
 

Table 4-6 
Fort Bend County Population Projection Methodology 

Method 2010 2020 2030 2040 2050 2060 
Method 2 Population 545,883 702,441 893,875 1,090,710 1,348,851 1,643,825 
Method 3 Population 553,056 711,671 905,621 1,105,041 1,366,575 1,665,424 
Difference in Pop. 7,173 9,230 11,745 14,332 17,724 21,599 
Additional Demand 
(ac-ft/yr) 1,459 1,895 2,309 2,758 3,320 3,966 

  
 
A per-capita demand was determined by dividing adopted municipal demands by adopted Method 2 
population, this value decreased from 0.2 acre-feet per capita per year in 2010 to 0.18 acre-feet per 
capita per year in 2060 due to TWDB conservation.  These per-capita demands were then multiplied 
by the difference in population between the two methods to determine the estimated additional 
demand associated with Method 3.  The additional demand resulting from Method 3 ranged from 
1,459 acre-feet in 2010 to 3,966 acre-feet in 2060.  Many of the municipal WUGs in Fort Bend County 
are shown to have substantial surplus availability through the planning period especially in earlier 
decades (approximately 40,000 acre-feet per year in 2010).  Subsequent to 2010, there is also 
additional water available from major WMS, including remaining Allens Creek Reservoir yield from 
2020 through 2040..  The BRA System Operations permit is estimated to be available in order to 
meet conversions in Fort Bend County beginning in 2015.  As such, existing supplies and proposed 
WMS should adequately meet Fort Bend County demands for either Method 2 or Method 3 
population projections.   
 
4.4.6 Conveyance and Contract Strategies 

Several of the recommended strategies do not increase yield or develop new supplies for future use, 
but rather are included in the recommended plan as necessary for implementation of other strategies 
or to establish the right to use existing supplies where the demand is creating the shortage.  These 
strategies consist primarily of contractual agreements between WWPs, contractual agreements 
between WWPs and WUGs, and transmission and treatment infrastructure.  For previous RWPs, 
supplies of water and costs associated with producing those new supplies were in many cases 
allocated directly at the WUG level even though the anticipated ownership and operation was 
expected to be provided by WWPs.  For the 2011 RWP, costs for infrastructure are now reflected at 
the WWP level for major infrastructure projects sponsored by the WWP (transmission lines, large-
scale treatment, etc), while costs for WUG-level strategies only are shown for individual WUGs.  
Contract and conveyance strategies do not produce additional yield; volumes of water shown 
associated with contract or conveyance strategies are generated by another WMS.   
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4.4.7 Future Water Management Strategies 

As in the 2006 RWP, some of the strategies considered were not recommended for inclusion in this 
plan, but should be reconsidered in future plans as the population and water demands of Region H 
increase in future decades.  These future strategies include both new and existing water sources. 

The transfer of existing supplies from East Texas currently remains a potential source of water for 
Region H.  Toledo Bend and Sam Rayburn reservoirs have significant amounts of water which are 
not currently contracted to other entities, and the cost and impacts of transferring this supply 
compares favorably against the cost and impacts of developing other future supplies, especially of 
this large magnitude.  Other regions within the state are also evaluating these same available 
supplies for inclusion in their RWPs, including primarily the Dallas Fort Worth Metroplex area, which 
did include some future supply from this area in their 2006 RWP. 

A substantial portion of projected needs shown in the 2011 Regional Water Plan occur in the Brazos 
River Basin and adjoining San Jacinto-Brazos Coastal Basin.  At the same time, the Brazos River 
Basin has limited potential for development of new supplies such as large-scale reuse, which could 
meet a significant proportion of projected needs in the San Jacinto Basin.  The Regional Water 
Planning Group considered the possibility of the above transfer of supplies from East Texas as a 
possible solution to meet needs in the lower Brazos Basin, but concluded that the most appropriate 
solution would be development of new in-basin supplies.  Pursuant to this, there is a need to increase 
in-basin surface water supplies by developing storage to convert a portion of the interruptible supply 
in the lower Brazos to firm supply.  The recommended solution for the 2011 RWP includes the 
development of multiple off-channel reservoirs (OCRs), including the Brazoria County, Fort Bend 
County, Dow, and GCWA OCRs.  These water management strategies, while potentially able to meet 
shortages, have received only preliminary study; these potential WMS, along with the Millican 
Reservoir and other on-channel impoundments, will require further consideration and study in future 
planning cycles. 

4.5 Strategy Allocation 

Water management strategies were allocated on a county by county basis.  The Conservation 
strategies and Expanded Use of Groundwater were allocated directly to WUGs prior to the selection 
of new supply strategies, as shown in Table 4-2.  New supply strategies were associated with the 
sponsoring WWP as discussed in the technical memoranda, and then allocated to individual WUGs.  
The details of these allocations are shown on Table 4A-7.  Contracts from WWPs to WUGs which 
would be necessary to transfer WMS supplies from source to user are shown in Table 4A-8 in 
Appendix 4A. 

Shortages were met through a series of steps linking supply and demand through a potential chain of 
suppliers and infrastructure.  WUGs with shortages were assigned a WWP where appropriate, based 
on existing and proposed infrastructure and service areas.  In some cases, WWPs assigned to a 
WUG were met by higher level WWPs.  Major water management strategies were associated with a 
higher level WWP sponsor, and the available supply associated with the strategy was attributed to the 
WWP in order to properly allocate down its supply chain to meet the needs of WUGs through new 
contracts.  

Infrastructure costs were estimated for all of the potential and selected WMS, using the cost 
estimating methods detailed in Appendix 4C.  WWP-level costs, typically for reservoir or large-scale 
regional infrastructure development, are shown in Table 4C-1.  WUG level costs for reuse, additional 
groundwater pumping capacity, and surface water-receiving infrastructure are included in Table 4C-2.  
Please see the respective technical memoranda in Appendix 4B for explanation of the costs 
associated with each management strategy.   
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4.6 Impacts of the 2006 State Water Plan on Galveston Bay 
Inflows 

Efforts in the 1st biennium of planning for the 2011 RWP included analysis of impacts of 2006 SWP 
strategies on Galveston bay and estuary (B&E) inflows as well as instream flows.  The 1st biennium 
Environmental Flows Study examined B&E and instream flow effects of WMS modeled individually, 
as well as together, for a projected year 2060 condition.  The study found that impacts of individual 
strategies on B&E flow were minor with the exception of large volumes of water moved by interbasin 
transfers (IBT).  Predominant observed changes in instream flow were from increased flows due to 
IBTs and increased return flows from groundwater-based effluent, although reservoir and system 
operations did reduce flow at some locations.   

Due to the complex interactions among strategies in the 1st biennium study, it was anticipated that 
WMS may result in varied impacts on B&E flows throughout the planning horizon.  This is especially 
of concern due to timing of certain strategies (reuse and IBTs) occurring in different decades.  The 
end result could be a worst-case scenario for B&E flows sooner than 2060.  In order to study this 
possibility, additional modeling of 2006 recommended WMSs was carried out using decadal models 
rather than a Year 2060 condition.   

Water usage as a result of demand (not allocation) from each Region H WUG was linked to each 
supply source and water right, including future Region G management strategies.  This anticipated 
water usage was used to create a future condition for the years 2010, 2020, 2030, 2040, 2050, and 
2060 for each basin from the TWDB Run 8 models.  Trinity River Basin models, including upstream 
Region C demands and strategies, were received from TWDB and the appropriate diversions and 
return flows for each WMS were added to the models; Region G water management strategies were 
not modeled or studied.  Where possible, reservoir storage was adjusted over time to account for 
sedimentation.  Model results indicated that the greatest levels of median B&E inflow occur in 2010, 
and median flows decline through 2040 before beginning to increase again.  This pattern is driven 
primarily by reduced return flows due to upstream reuse in Region C.  Results of decadal modeling 
are discussed in greater detail in Appendix 4D.  Additional modeling assessment was performed for a 
number of the new WMS not recommended in the 2006 RWP.  The impacts of new individual WMS 
as detailed in the 2011 Region H RWP are not anticipated to create major impacts to B&E flows, nor 
to substantially reduce low (10th percentile) flows at critical stream segments.  Whether these 
strategies would have an additive effect when implemented together is unknown; based on the results 
of the 1st biennium Environmental Flows Study, it is possible that greater impacts would be realized 
with when the projects are operating simultaneously.  More study would be required to determine if 
this is the case for new WMS.  Model results are discussed in greater detail in Appendix 4E. 
 

4.7 Socio-Economic Impacts of Not Meeting Demands 

Region H was able to address every projected water need through a combination of conservation, 
allocation of existing supply and development of new water supplies.  However, the regional planning 
guidelines in 31 TAC 357 require that the social and economic impacts of not meeting demands be 
estimated and considered.  The TWDB Water Use and Projection Section has performed social and 
economic impacts modeling for Region H at the request of the Regional Water Planning Group.  
Model analyses examined the potential impacts of failures to meet projected shortages as identified 
by the Group.  Point estimates were made for 1-year drought at 10-year intervals.  Multiple impacts of 
unmet needs were examined, including the repercussions to sales, income, and tax revenue for the 
Region, as well changes to population, school enrollment, and jobs.  Study results indicate income 
losses of approximately $3.2 billion in 2010 and $18.2 billion in 2060 if needs are unmet during a 1-
year drought period.  Lost tax revenues for unmet needs are estimated as $326 million in 2010 and 
over $2 billion in 2060 (Figure 4-3).  Failure to meet needs during drought conditions is projected by 
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the study to result in the loss of jobs, population, and school enrollment.  A more description of the 
impact, model assumptions, and tabulated model results is presented in Appendix 4F. 

 

Figure 4-3 
Projected Income Impacts of Unmet needs During Drought Conditions 
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Figure 4-4 
Projected Tax Impacts of Unmet needs During Drought Conditions 

 

 
Figure 4-5 

Projected Social Impacts of Unmet needs During Drought Conditions 
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59
54

50
LI

V
E

S
TO

C
K

TR
IN

IT
Y

TR
IN

IT
Y

08
10

05
22

8
08

10
05

22
82

28
08

IR
R

0
0

0
0

0
0

M
IN

IN
G

TR
IN

IT
Y

TR
IN

IT
Y

08
10

03
22

8
08

10
03

22
82

28
08

M
IN

0
0

0
0

0
0

TR
IN

IT
Y

TR
IN

IT
Y

TR
IN

IT
Y

08
06

10
00

0
08

06
10

00
02

28
08

M
U

N
37

0
36

8
37

0
37

0
37

0
37

0
TR

IN
IT

Y
 R

U
R

A
L 

W
S

C
TR

IN
IT

Y
TR

IN
IT

Y
08

43
63

00
0

08
43

63
00

02
28

08
M

U
N

84
8

82
8

82
6

83
6

84
1

84
7

C
O

N
S

O
LI

D
A

TE
D

 W
S

C
TR

IN
IT

Y
W

A
LK

E
R

08
40

71
00

0
08

40
71

00
02

36
08

M
U

N
0

-1
-1

0
0

0
C

O
U

N
TY

-O
TH

E
R

TR
IN

IT
Y

W
A

LK
E

R
08

07
57

23
6

08
07

57
23

62
36

08
M

U
N

19
3

83
2

77
6

70
2

58
1

43
9
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R
egion H

Table 4A
-1:  W

U
G

 Surplus or Shortage

w
ug_nam

e
w

ug_basin
w

ug_county
w

ug_id
w

ug_id+c+b
TY

P
E

S
H

O
R

T 2010
S

H
O

R
T 2020

S
H

O
R

T 2030
S

H
O

R
T 2040

S
H

O
R

T 2050
S

H
O

R
T 2060

C
O

U
N

TY
-O

TH
E

R
S

A
N

 JA
C

IN
TO

W
A

LK
E

R
080757236

08075723623610
M

U
N

959
319

376
450

571
713

H
U

N
TS

V
ILLE

TR
IN

ITY
W

A
LK

E
R

080292000
08029200023608

M
U

N
2820

2524
2469

2469
2456

2437
H

U
N

TS
V

ILLE
S

A
N

 JA
C

IN
TO

W
A

LK
E

R
080292000

08029200023610
M

U
N

14179
12938

12806
12954

12998
12994

IR
R

IG
A

TIO
N

TR
IN

ITY
W

A
LK

E
R

081004236
08100423623608

IR
R

0
0

0
0

0
0

IR
R

IG
A

TIO
N

S
A

N
 JA

C
IN

TO
W

A
LK

E
R

081004236
08100423623610

IR
R

0
0

0
0

0
0

LA
K

E
 LIV

IN
G

S
TO

N
 W

A
TE

R
 S

U
P

P
LY

 &
 TR

IN
ITY

W
A

LK
E

R
084226000

08422600023608
M

U
N

19
17

16
16

15
15

LIV
E

S
TO

C
K

TR
IN

ITY
W

A
LK

E
R

081005236
08100523623608

IR
R

0
0

0
0

0
0

LIV
E

S
TO

C
K

S
A

N
 JA

C
IN

TO
W

A
LK

E
R

081005236
08100523623610

IR
R

0
0

0
0

0
0

M
A

N
U

FA
C

TU
R

IN
G

TR
IN

ITY
W

A
LK

E
R

081001236
08100123623608

M
FR

0
-627

-1324
-1515

-1817
-2155

M
A

N
U

FA
C

TU
R

IN
G

S
A

N
 JA

C
IN

TO
W

A
LK

E
R

081001236
08100123623610

M
FR

0
-92

-176
-262

-337
-416

M
IN

IN
G

TR
IN

ITY
W

A
LK

E
R

081003236
08100323623608

M
IN

0
0

0
0

0
0

M
IN

IN
G

S
A

N
 JA

C
IN

TO
W

A
LK

E
R

081003236
08100323623610

M
IN

0
0

0
0

0
0

N
E

W
 W

A
V

E
R

LY
S

A
N

 JA
C

IN
TO

W
A

LK
E

R
080926000

08092600023610
M

U
N

0
-17

-25
-18

-17
-17

R
IV

E
R

S
ID

E
 W

S
C

TR
IN

ITY
W

A
LK

E
R

084323000
08432300023608

M
U

N
0

0
-10

-59
-82

-119
TR

IN
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 R
U

R
A

L W
S
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TR
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W
A

LK
E

R
084363000

08436300023608
M

U
N

67
68

68
69

73
76

W
A

LK
E

R
 C

O
U

N
TY

 R
U

R
A

L W
S

C
TR

IN
ITY

W
A

LK
E

R
084372000

08437200023608
M

U
N

0
-78

-119
-119

-131
-146

B
R

O
O

K
S

H
IR

E
B

R
A

ZO
S

W
A

LLE
R

080077000
08007700023712

M
U

N
0

-174
-366

-581
-844

-1159
C

O
U

N
TY

-O
TH

E
R

S
A

N
 JA

C
IN

TO
W

A
LLE

R
080757237

08075723723710
M

U
N

0
-172

-386
-594

-888
-1225

C
O

U
N

TY
-O

TH
E

R
B

R
A

ZO
S

W
A

LLE
R

080757237
08075723723712

M
U

N
0

-23
-70

-109
-184

-269
H

E
M

P
S

TE
A

D
B

R
A

ZO
S

W
A

LLE
R

080271000
08027100023712

M
U

N
0

-595
-1237

-1970
-2837

-3856
IR

R
IG

A
TIO

N
S

A
N

 JA
C

IN
TO

W
A

LLE
R

081004237
08100423723710

IR
R

0
-474

0
-13

-1592
-3398

IR
R

IG
A

TIO
N

B
R

A
ZO

S
W

A
LLE

R
081004237

08100423723712
IR

R
0

0
0

0
0

0
K

A
TY

S
A

N
 JA

C
IN

TO
W

A
LLE

R
080312000

08031200023710
M

U
N

-82
-284

-444
-612

-809
-1041

LIV
E

S
TO

C
K

S
A

N
 JA

C
IN

TO
W

A
LLE

R
081005237

08100523723710
IR

R
0

0
0

0
0

0
LIV

E
S

TO
C

K
B

R
A

ZO
S

W
A

LLE
R

081005237
08100523723712

IR
R

0
0

0
0

0
0

M
A

N
U

FA
C

TU
R

IN
G

S
A

N
 JA

C
IN

TO
W

A
LLE

R
081001237

08100123723710
M

FR
0

-10
-19

-27
-36

-44
M

A
N

U
FA

C
TU

R
IN

G
B

R
A

ZO
S

W
A

LLE
R

081001237
08100123723712

M
FR

0
-2

-4
-7

-8
-11

M
IN

IN
G

S
A

N
 JA

C
IN

TO
W

A
LLE

R
081003237

08100323723710
M

IN
0

0
0

0
0

0
M

IN
IN

G
B

R
A

ZO
S

W
A

LLE
R

081003237
08100323723712

M
IN

0
0

0
0

0
0

P
IN

E
 IS

LA
N

D
B

R
A

ZO
S

W
A

LLE
R

080938000
08093800023712

M
U

N
0

-29
-60

-93
-137

-188
P

R
A

IR
IE

 V
IE

W
B

R
A

ZO
S

W
A

LLE
R

080485000
08048500023712

M
U

N
0

-82
-178

-289
-429

-597
P

R
A

IR
IE

 V
IE

W
S

A
N

 JA
C

IN
TO

W
A

LLE
R

080485000
08048500023710

M
U

N
0

-9
-20

-32
-47

-66
W

A
LLE

R
S

A
N

 JA
C

IN
TO

W
A

LLE
R

080629000
08062900023710

M
U

N
0

-72
-156

-252
-366

-501
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ee
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N

ee
d 

20
60

B
A
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TO
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N

 A
R

E
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A

TE
R
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U

TH
O
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IT
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M
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N

IC
IP
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L

S
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N
 J

A
C

IN
TO

H
A

R
R

IS
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S
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IV
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B
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R
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Y
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N
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E
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37
B

R
A

ZO
S

 R
IV

E
R

 A
U

TH
O

R
IT
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S
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IN
TO

-B
R

A
ZO

S
FO

R
T 

B
E

N
D

0
4

10
35

19
04

92
09

17
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R
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Region H
Table 4A-4:  Water Management Strategy Environmental Impacts

Water Management Strategy Water User Group or 
Wholesale Provider

Strategy Description Basin Interbasin 
Transfer 
(Yes/No)

Impacts on Habitat / 
Stream / B&E Flows

Impacts on Landform Instream Flows Bay and Estuary Inflows Wildlife Habitat Wetlands Threatened and 
Endangered Species

Cultural Resources Evaluation of Impacts of 
Water Management 
Strategies on Threats to 
Natural Resources

Use of Environmental 
Planning Criteria or Site-
Specific Information on 
Environmental Flow 
Needs

Description of Regional 
Planning Area

Description of Water 
Sources, including Major 
Springs

Description of Natural 
Resources (Animal, 
Vegetable, or Mineral)

Identification of Water 
Quality Problems

Identification of Threats 
to Natural Resources

Recommendations for 
Ecologically Unique 
River and Stream 
Segments

Recommendations that 
are Needed and Desirable 
to Protect Natural 
Resources

Screening Factor Weight:

Conservation Strategies

Industrial Conservation Manufacturing
Reduce water demand 
through selected BMPs All No No impact None

Strategy reduces the 
demand for additional 
water supply, but also 
reduces return flows from
existing sources.

Reducesreturn flows from 
current sources, but the rate of
savings does not compenstae 
for the rate of growth in the 
largest counties.

NA - does not require the 
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

Does not require the 
construction of new 
infrastructure.  
Reductions in return 
flows off-set by increase 
in overall demand.

NA - does not require the 
construction of new 
infrastructure.

Reducing water demand 
provides a positive effect 
on existing supply 
sources.

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Irrigation Conservation Irrigation

Reduce irrigation 
losses through land 
leveling, point irrigation 
and canal lining Various No

Reduces losses that feed 
small streams None

Strategy reduces the 
demand for additional 
water supply, but also 
reduces run-off and 
seepage losses from 
existing irrigation.

No significant effect on bay 
and estuary flows.

NA - does not require the 
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

NA - Does not require the
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

Reducing water demand 
provides a positive effect.
Although instream flows 
potentially could be 
reduced due to less 
return flows off fields, as 
well as reducing water 
fowl habitat.

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Brazoria County Irrigation

Reduce irrigation 
losses through land 
leveling, point irrigation 
and canal lining

Brazos, 
Brazos-Colorado No

Reduces losses that feed 
small streams None

Strategy reduces the 
demand for additional 
water supply, but also 
reduces run-off and 
seepage losses from 
existing irrigation.

No significant effect on bay 
and estuary flows.

NA - does not require the 
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

NA - Does not require the
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

Reducing water demand 
provides a positive effect.
Although instream flows 
potentially could be 
reduced due to less 
return flows off fields, as 
well as reducing water 
fowl habitat.

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Chambers County Irrigation

Reduce irrigation 
losses through land 
leveling, point irrigation 
and canal lining Trinity No

Reduces losses that feed 
small streams None

Strategy reduces the 
demand for additional 
water supply, but also 
reduces run-off and 
seepage losses from 
existing irrigation.

No significant effect on bay 
and estuary flows.

NA - does not require the 
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

NA - Does not require the
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

Reducing water demand 
provides a positive effect.
Although instream flows 
potentially could be 
reduced due to less 
return flows off fields, as 
well as reducing water 
fowl habitat.

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Galveston County Irrigation

Reduce irrigation 
losses through land 
leveling, point irrigation 
and canal lining San Jacinto - Brazos No

Reduces losses that feed 
small streams None

Strategy reduces the 
demand for additional 
water supply, but also 
reduces run-off and 
seepage losses from 
existing irrigation.

No significant effect on bay 
and estuary flows.

NA - does not require the 
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

NA - Does not require the
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

Reducing water demand 
provides a positive effect.
Although instream flows 
potentially could be 
reduced due to less 
return flows off fields, as 
well as reducing water 
fowl habitat.

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Liberty County Irrigation

Reduce irrigation 
losses through land 
leveling, point irrigation 
and canal lining Trinity No

Reduces losses that feed 
small streams None

Strategy reduces the 
demand for additional 
water supply, but also 
reduces run-off and 
seepage losses from 
existing irrigation.

No significant effect on bay 
and estuary flows.

NA - does not require the 
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

NA - Does not require the
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

Reducing water demand 
provides a positive effect.
Although instream flows 
potentially could be 
reduced due to less 
return flows off fields, as 
well as reducing water 
fowl habitat.

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Waller County Irrigation

Reduce irrigation 
losses through land 
leveling, point irrigation San Jacinto No

Reduces losses that feed 
small streams None

Strategy reduces the 
demand for additional 
water supply, but also 
reduces run-off and 
seepage losses from 
existing irrigation.

No significant effect on bay 
and estuary flows.

NA - does not require the 
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

NA - Does not require the
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

Reducing water demand 
provides a positive effect.
Although instream flows 
potentially could be 
reduced due to less 
return flows off fields, as 
well as reducing water 
fowl habitat.

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Municipal Conservation Multiple

Reduce demand 
through various 
methods All No No impact None

Strategy reduces the 
demand for additional 
water supply, but also 
reduces per-capita return 
flows from existing 
groundwater use.

Reduces per capita return 
flows from groundwater, but 
the rate of savings does not 
compenstae for the rate of 
population growth.

NA - does not require the 
construction of new 
infrastructure.

NA - does not require the 
construction of new 
infrastructure.

Does not require the 
construction of new 
infrastructure.  
Reductions in return 
flows off-set by increase 
in population and total 
demand.

NA - does not require the 
construction of new 
infrastructure.

Reducing per capita 
water demand provides a 
positive effect.  Although 
instream flows potentially 
could be reduced due to 
less return flows.

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Contractual Strategies

Expand/ Increase Current Contracts Multiple

Increase existing 
contracts to meet 
customer demands Multiple Yes

Reduced streamflows due to
use of currently unused 
supplies None

Reduces in-stream flows 
in all basins due to full 
use of existing water 
supplies.

Return flows (typically equal to 
60% of diversion) will off-set 
increased diversions.  Houston
and SJRA use will result in 
return flows to Upper 
Galveston Bay vice Trinity Bay 
(if left unused).

NA - does not require the 
construction of new 
infrastructure beyond 
expansion of existing 
plants.

NA - does not require the 
construction of new 
infrastructure.

Does not require the 
construction of new 
infrastructure, but full use
of permits will affect 
riparian habitat.

NA - does not require the 
development of new 
infrastructure sites. 0

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

New Contracts from Existing Supply Multiple

Create new contracts 
from existing 
unallocated supplies Multiple Yes

Reduced streamflows due to
use of currently unused 
supplies None

Reduces in-stream flows 
in all basins due to full 
use of existing water 
supplies.

Return flows (typically equal to 
60% of diversion) will off-set 
increased diversions.  Houston
and SJRA use will result in 
return flows to Upper 
Galveston Bay vice Trinity Bay 
(if left unused).

NA - does not require the 
construction of new 
infrastructure beyond 
expansion of existing 
plants.

NA - does not require the 
construction of new 
infrastructure.

Does not require the 
construction of new 
infrastructure, but full use
of permits will affect 
riparian habitat.

NA - does not require the 
development of new 
infrastructure sites. 0

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Reallocation of Existing Supply Multiple

Reallocate surplus 
water to WUGs with 
shortages Multiple Yes

Altered location of return 
flows None

Reduces in-stream flows 
in all basins due to full 
use of existing water 
supplies.

Return flows (typically equal to 
60% of diversion) will off-set 
increased diversions.  Houston
and SJRA use will result in 
return flows to Upper 
Galveston Bay vice Trinity Bay 
(if left unused).

NA - does not require the 
construction of new 
infrastructure beyond 
expansion of existing 
plants.

NA - does not require the 
construction of new 
infrastructure.

Does not require the 
construction of new 
infrastructure, but full use
of permits will affect 
riparian habitat.

NA - does not require the 
development of new 
infrastructure sites. 0

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

TRA to SJRA contract TRA / SJRA
Sell uncommitted 
supply to SJRA. Trinity to San Jacinto Yes

Potential introduction of 
invasive species

Requires construction of 
new conveyance.

Transfers unused supply 
from the Trinity to the 
San Jacinto River basin, 
resulting in decreased 
flows below Lake 
Livingston.

Return flows (typically equal to 
60% of diversion) will return to 
Upper Galveston Bay vice 
Trinity Bay.

Increased diversion from 
Lake Livingston will 
increase lake-level 
fluctuations and reduce 
flows in the lower Trinity.  
No new construction 
impacts are associated 
with this strategy. 

No new construction 
impacts are associated 
with this strategy.  Lake 
level fluctuations will 
affect wetlands along the 
shoreline and tributaries.

Potential impact to Wood 
Stork and Alligator 
Snapping Turtle habitat 
through reduced flows in 
lower Trinity River.

Potential impacts along 
conveyance route 0

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

TRA to Houston Contract TRA / Houston
Sell uncommitted 
supply to Houston Trinity to San Jacinto Yes

Potential introduction of 
invasive species Unknown

Transfers unused supply 
from the Trinity to the 
San Jacinto River basin, 
resulting in decreased 
flows below Lake 
Livingston.

Return flows (typically equal to 
60% of diversion) will return to 
Upper Galveston Bay vice 
Trinity Bay.

Increased diversion from 
Lake Livingston will 
increase lake-level 
fluctuations and reduce 
flows in the lower Trinity.  
No new construction 
impacts are associated 
with this strategy. 

No new construction 
impacts are associated 
with this strategy.  Lake 
level fluctuations will 
affect wetlands along the 
shoreline and tributaries.

Potential impact to Wood 
Stork and Alligator 
Snapping Turtle habitat 
through reduced flows in 
lower Trinity River.

NA - does not require the 
construction of new 
infrastructure. 0

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

WUG Level Contracts Multiple WUGs
Contracts from WWPs 
to WUGs All

Yes (source-
dependent)

None - impacts associated 
with yield-creating WMS or 
infrastructure None NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

WWP Contracts Multiple WWPs
Contracts between 
WWPs All

Yes (source-
dependent)

None - impacts associated 
with yield-creating WMS or 
infrastructure None NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Groundwater Strategies

Table 4A‐4
1



Region H
Table 4A-4:  Water Management Strategy Environmental Impacts

Water Management Strategy Water User Group or 
Wholesale Provider

Strategy Description Basin Interbasin 
Transfer 
(Yes/No)

Impacts on Habitat / 
Stream / B&E Flows

Impacts on Landform Instream Flows Bay and Estuary Inflows Wildlife Habitat Wetlands Threatened and 
Endangered Species

Cultural Resources Evaluation of Impacts of 
Water Management 
Strategies on Threats to 
Natural Resources

Use of Environmental 
Planning Criteria or Site-
Specific Information on 
Environmental Flow 
Needs

Description of Regional 
Planning Area

Description of Water 
Sources, including Major 
Springs

Description of Natural 
Resources (Animal, 
Vegetable, or Mineral)

Identification of Water 
Quality Problems

Identification of Threats 
to Natural Resources

Recommendations for 
Ecologically Unique 
River and Stream 
Segments

Recommendations that 
are Needed and Desirable 
to Protect Natural 
Resources

Expanded Use of Groundwater Multiple

Increase groundwater 
use, to the sustainable 
or permitted yield. All No

Uses existing supply, return 
flows remain in basin of 
origin.

New wells may require 
some land clearing.

Groundwater return flows 
contribute to streams in 
all basins.

Full utilization of groundwater 
reduces potential for transfer 
from Trinity Basin, leaving 
flows into Trinity Bay.

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Interim Strategies

Brazoria, Chambers, 
Galveston, Harris, and 
Montgomery Counties

Temporary groundwater
use in excess of 
available supply Multiple No

Potential for subsidence and
excess drawdown

New wells may require 
some land clearing.

Groundwater return flows 
contribute to streams in 
all basins.

Full utilization of groundwater 
reduces potential for transfer 
from Trinity Basin, leaving 
flows into Trinity Bay.

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

New Groundwater Wells for Livestock Multiple

Added well capacity to 
facilitate expaned 
pumping or interim 
groundwater use All No

None - impacts associated 
with yield-creating WMS or 
infrastructure

New wells may require 
some land clearing.

Groundwater return flows 
contribute to streams in 
all basins.

Full utilization of groundwater 
reduces potential for transfer 
from Trinity Basin, leaving 
flows into Trinity Bay.

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Groundwater Reduction Plans

CHCRWA GRP CHCRWA

Conversion of 
CHCRWA to surface 
water. Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to streams in 
all basins.

Full utilization of groundwater 
reduces potential for transfer 
from Trinity Basin, leaving 
flows into Trinity Bay.

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

COH GRP COH

Conversion of portions 
of COH service area to 
surface water Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Transfers unused supply 
from the Trinity to the 
San Jacinto River basin, 
resulting in decreased 
flows below Lake 
Livingston.

Return flows (typically equal to 
60% of diversion) will return to 
Upper Galveston Bay vice 
Trinity Bay.

Increased diversion from 
Lake Livingston will 
increase lake-level 
fluctuations and reduce 
flows in the lower Trinity.  
No new construction 
impacts are associated 
with this strategy. 

No new construction 
impacts are associated 
with this strategy.  Lake 
level fluctuations will 
affect wetlands along the 
shoreline and tributaries.

Potential impact to Wood 
Stork and Alligator 
Snapping Turtle habitat 
through reduced flows in 
lower Trinity River.

NA - does not require the 
construction of new 
infrastructure. 0

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Missouri City GRP Missouri City

Conversion of Missouri 
City and surrounding 
area to surface water.  
Also includes Aquifer 
Storage and Recovery.

Brazos, 
San Jacinto-Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Fort Bend County MUD 25 GRP Fort Bend MUD 25

A combination of reuse 
and surface water to 
allow for groundwater 
reduction. Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Fort Bend County WCID No. 2 GRP
Fort Bend County WCID 
No. 2 

Surface water 
conversion

San Jacinto, San 
Jacinto-Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

NFBWA GRP NFBWA

Conversion of NFBWA 
to surface water.  Also 
includes reuse and 
major water supply 
infrastructure. Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

NHCRWA GRP NHCRWA

Conversion of 
NHCRWA to surface 
water.  Also includes 
major water supply 
infrastructure. Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Pecan Grove GRP Pecan Grove

Conversion of Pecan 
Grove to surface water. 
Also includes reuse

Brazos, 
San Jacinto-Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Richmond-Rosenberg GRP Richmond, Rosenberg

Conversion of 
Richmond-Rosenberg 
to surface water. Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

River Plantation GRP River Plantation MUD

Entering into GRP with 
River Plantation CC 
golf course to provide 
additional WWTP 
effluent for irrigation 
purposes San Jacinto No

Instream flows potentially 
decreased due to 
wastewater reuse.  
However, indirect reuse 
potentially has less negative 
impacts on instream flows 
than direct reuse. none

Instream flows potentially 
decreased due to 
wastewater reuse.  
However, indirect reuse 
potentially has less 
negative impacts on 
instream flows than direct
reuse.

All return flows remain in 
Galveston Bay watershed.  

TBD.  Impacts expected 
to be minimal

TBD.  Impacts expected 
to be minimal

TBD.  Impacts expected 
to be minimal

Site surveys must be 
conducted for each 
individual well site. TBD

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

SJRA WRAP Montgomery County

Conversion of 
Montgomery County to 
surface water.  Also 
includes reuse and 
major water supply 
infrastructure. San Jacinto No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Sugar Land GRP Sugar Land

Conversion of Sugar 
Land and surrounding 
area to surface water.  
Also includes reuse.

Brazos, 
San Jacinto-Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Table 4A‐4
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Region H
Table 4A-4:  Water Management Strategy Environmental Impacts

Water Management Strategy Water User Group or 
Wholesale Provider

Strategy Description Basin Interbasin 
Transfer 
(Yes/No)

Impacts on Habitat / 
Stream / B&E Flows

Impacts on Landform Instream Flows Bay and Estuary Inflows Wildlife Habitat Wetlands Threatened and 
Endangered Species

Cultural Resources Evaluation of Impacts of 
Water Management 
Strategies on Threats to 
Natural Resources

Use of Environmental 
Planning Criteria or Site-
Specific Information on 
Environmental Flow 
Needs

Description of Regional 
Planning Area

Description of Water 
Sources, including Major 
Springs

Description of Natural 
Resources (Animal, 
Vegetable, or Mineral)

Identification of Water 
Quality Problems

Identification of Threats 
to Natural Resources

Recommendations for 
Ecologically Unique 
River and Stream 
Segments

Recommendations that 
are Needed and Desirable 
to Protect Natural 
Resources

WHCRWA GRP WHCRWA

Conversion of 
WHCRWA to surface 
water.  Also includes 
reuse and major water 
supply infrastructure. Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Infrastructure Strategies

CHCRWA Transmission CHCRWA
Transmission capacity 
development Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to streams in 
all basins.

Full utilization of groundwater 
reduces potential for transfer 
from Trinity Basin, leaving 
flows into Trinity Bay.

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

CHCRWA Distribution CHCRWA
Distribution capacity 
development Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to streams in 
all basins.

Full utilization of groundwater 
reduces potential for transfer 
from Trinity Basin, leaving 
flows into Trinity Bay.

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

NFBWA Shared Transmission Line NFBWA
Transmission capacity 
development Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

NFBWA Internal Distribution NFBWA
Distribution capacity 
development Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

NHCRWA Transmission NHCRWA
Transmission capacity 
development Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

NHCRWA Internal Distribution NHCRWA
Distribution capacity 
development Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

WHCRWA Transmission WHCRWA
Transmission capacity 
development Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

WHCRWA Internal Distribution WHCRWA
Distribution capacity 
development Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion

Groundwater return flows 
contribute to increased 
instream flows

Groundwater return flows will 
contribute to increased B&E 
flows

Site surveys must be 
conducted for each 
individual well site. 

Groundwater wells can 
usually be located outside
of wetlands, near the 
point of use.

Groundwater wells 
should be sited to avoid 
or minimize impact on 
habitats.

Site surveys must be 
conducted for each 
individual well site. 

N/A - uses supply 
allocated for this use in 
the 2001 plan

N/A – does not divert 
surface water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

West Chambers County Supply System CLCND

Develop a surface 
water supply system to 
meet demands in 
western Chambers 
County with water from 
the Trinity basin. Sabine to San Jacinto

Yes (previously 
permitted)

Potential introduction of 
invasive species

Conveyance requires 
extensive canal 
construction

Will reduce instream 
flows to convey water to 
the west

Return flows will be returned to
Galveston Bay

Potential impact to habita
along transmission 
system alignment

Potential impact to 
wetlands along 
transmission system 
alignment

Potential impact to T&E 
species along 
transmission system 
alignment

Potential impact to 
cultural resources along 
transmission system 
alignment

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

COH Treatment Expansion Houston

Increasing capacity in 
COH treatment 
facilities infrastructure.

Trinity-San Jacinto, 
San Jacinto, San 
Jacinto-Brazos, Brazos No

Footprint of facilities largely 
already developed.

Footprint of facilities 
largely already developed.

Low probability of  
significant impacts 

Low probability of  significant 
impacts 

Potential impact to habita
on SWTP site

Potential impact to 
wetlands on SWTP site

Potential impact to T&E 
species on site

Potential impact to 
cultural resources on 
SWTP site N/A

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

COH Distribution Expansion Houston
Distrubution expansion 
for WWP San Jacinto No

Footprint of facilities largely 
already developed.

Footprint of facilities 
largely already developed.

Low probability of  
significant impacts 

Low probability of  significant 
impacts 

Potential impact to habita
along transmission 
corridor.

Potential impact to habita
along transmission 
corridor.

Potential impact to habita
along transmission 
corridor.

Potential impact to 
cultural resources along 
transmission corridor. N/A

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

g
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 

g ,
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Huntsville WTP Huntsville
WTP construction to 
utilize existing contractsTrinity, San Jacinto No

Potential impact to habitat 
on site

Land required for facility 
construction

Low probability of  
significant impacts 

Low probability of  significant 
impacts 

Potential impact to habita
on SWTP site

Potential impact to 
wetlands on SWTP site

Potential impact to T&E 
species on site

Potential impact to 
cultural resources on 
SWTP site N/A

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

g
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 

g ,
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Harris County MUD 50 SWTP Harris MUD 50

Treat surface water 
from SJRA for 
municipal use. San Jacinto No

Potential impact to habitat 
on site

Land required for facility 
construction

Low probability of  
significant impacts 

Low probability of  significant 
impacts 

Potential impact to habita
on SWTP site

Potential impact to 
wetlands on SWTP site

Potential impact to T&E 
species on site

Potential impact to 
cultural resources on 
SWTP site N/A

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

LLWSSSC Surface Water Project

Lake Livingston Water 
Supply and Sewer 
Service Company

Expansion of SWTP to 
meet municipal 
demands Trinity No

Potential impact to habitat 
on site

Land required for facility 
expansion

Low probability of  
significant impacts 

Low probability of  significant 
impacts 

Potential impact to habita
on SWTP site

Potential impact to 
wetlands on SWTP site

Potential impact to T&E 
species on site

Potential impact to 
cultural resources on 
SWTP site N/A

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Luce Bayou COH

Development of a 
conveyance fro the 
Trinity River to Lake 
Houston Trinity to San Jacinto

Yes (previously 
permitted)

Potential introduction of 
invasive species

Conveyance requires 
extensive canal 
construction

Reduces flow in the 
Trinity River below 
Liberty.

Return flows (typically equal to 
60% of diversion) will return to 
Upper Galveston Bay vice 
Trinity Bay.

Conveyance requires 
23.6 miles of canal.  
Blending supply in Lake 
Houston may affect lake 
habitat.

Potential impact due to 
diversion structure.  
Potential wetland impacts
due to project.

Potential impact to White-
faced Ibis, Wood Stork 
and Alligator Snapping 
Turtle habitat through 
reduced flows in lower 
Trinity River.  Increased 
flow in Luce Bayou may 
impact Creek 
Chubsucker habitat.

Privately owned ranches 
and farms along Luce 
Bayou.  Pump station 
study identified historic 
homestead, which was 
studied and cataloged at 
the time of the original 
permit.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Table 4A‐4
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Table 4A-4:  Water Management Strategy Environmental Impacts

Water Management Strategy Water User Group or 
Wholesale Provider

Strategy Description Basin Interbasin 
Transfer 
(Yes/No)

Impacts on Habitat / 
Stream / B&E Flows

Impacts on Landform Instream Flows Bay and Estuary Inflows Wildlife Habitat Wetlands Threatened and 
Endangered Species

Cultural Resources Evaluation of Impacts of 
Water Management 
Strategies on Threats to 
Natural Resources

Use of Environmental 
Planning Criteria or Site-
Specific Information on 
Environmental Flow 
Needs

Description of Regional 
Planning Area

Description of Water 
Sources, including Major 
Springs

Description of Natural 
Resources (Animal, 
Vegetable, or Mineral)

Identification of Water 
Quality Problems

Identification of Threats 
to Natural Resources

Recommendations for 
Ecologically Unique 
River and Stream 
Segments

Recommendations that 
are Needed and Desirable 
to Protect Natural 
Resources

Sealy GW Treatment Expansion Sealy Expansion of a SWTP Brazos No
Potential impact to habitat 
on site

Land required for facility 
construction

Low probability of  
significant impacts 

Low probability of  significant 
impacts 

Potential impact to habita
on SWTP site

Potential impact to 
wetlands on SWTP site

Potential impact to T&E 
species on site

Potential impact to 
cultural resources on 
SWTP site N/A

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Pearland SWTP Pearland Installation of a SWTP San Jacinto No
Potential impact to habitat 
on site

Land required for facility 
construction

Low probability of  
significant impacts 

Low probability of  significant 
impacts 

Potential impact to habita
on SWTP site

Potential impact to 
wetlands on SWTP site

Potential impact to T&E 
species on site

Potential impact to 
cultural resources on 
SWTP site N/A

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Reservoir Strategies

Allens Creek Reservoir BRA / Houston
New reservoir in Austin 
County Brazos No

Wetlands and bottomland 
hardwoods impacted Innundates 7,000 acres

Diverts peak flows.  
When base flow is above 
median, diversions 
cannot reduce it below 
media.  When base flow 
is above 25th percentile, 
diversions cannot reduce 
it below 25th percentile.  
Below 25th percentile, 
diversions cannot reduce 
it below a 7Q2.

Divert peak flows, reducing 
magnitude of storm flush.  Innundates 7,000 acres

Sire specific study 
ongoing.  Potential 
impact from 700 to 1700 
wetland acres, based 
upon initial studies.

Austin County is habitat 
for White-faced Ibis, 
Wood Stork and Houston 
Toad.

Site located near the 
town of Wallis.  A 
detailed site survey must 
be conducted. 0

Reservoir modeled using 
minimum in-stream flow 
requirement.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Little River Off-Channel Reservoir BRA
New reservoir in Milam 
County Brazos No

Potential impact on 
terrestrial species habitats Innundates 4400 acres

The project would 
promote a minor 
reduction in instream 
flows, but as a 
percentage of total flow 
the difference would be 
minor.

Will have substantial impacts 
on the instream biological 
community at the proposed 
reservoir site. However, there 
would be minimal impacts in 
the Little River diversion site. It 
is not likely that this project, 
alone, would have a substantia
influence on total discharge in 
the Brazos River, in which 
case there would be minimal 
influence on freshwater inflows
to the Brazos River estuary. 
However, the cumulative 
impact of multiple projects may
reduce freshwater inflows into 
the estuary.

Would innundate 4,343 
acres; Projected wildlife 
habitat that will be 
impacted includes 2,215 
acres of Mixed 
Grassland, 1,839 acres 
of Post Oak Woods, and 
289 acres of Mixed 
Riparian Woods/Forest. 0

The species that could 
occur within the vicinity of
the site include Houston 
toad, bald eagle interior 
least tern, piping plover, 
and whooping crane, and 
Navasota ladies’-tresses.

31 archeological sites 
have been documented 
within the general vicinity 
of the proposed reservoir;
Pin Oak Cemetery may 
lie within the reservoir 
site; Prior to reservoir 
inundation, the project 
must be coordinated with 
the Texas Historical 
Commission and a 
cultural resources survey 
must be conducted to 
determine if any cultural 
resources are present 
within the conservation 
pool. 0

Water potentially 
available for 
impoundment estimated 
using the Brazos G 
WAM; Firm yield 
computed subject to the 
reservoir and Little River 
diversion having to pass 
inflows to meet CCEFN 
instream flow 
requirements

Regional G Draft RPP 
Technical Evaluations of 
WMS, 4B.13.5

Regional G Draft RPP 
Technical Evaluations of 
WMS, 4B.13.5

Regional G Draft RPP 
Technical Evaluations of 
WMS, 4B.13.5

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

The project is expected to
have negligible impacts to
the stream flow and water
quality in the Little River 
and Brazos River.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Brazoria County Off-Channel Reservoir Brazoria County
New reservoir in 
Brazoria County San Jacinto - Brazos No

Potential impact on 
terrestrial species habitats Innundates 4,000 acres

The project would 
promote a minor 
reduction in instream 
flows, but as a 
percentage of total flow 
the difference would be 
minor.

Not likely to significantly impac
bay and estuary inflows. TBD TBD

Potential for multiple 
threatened and 
endangered species to 
be located within the 
vicinity of the proposed 
project site.

Cultural Resources 
survey will be required to 
determine impacts to 
cultural resources in the 
area

Lower streamflows, 
declining water quality, 
and reduced inflows to 
reservoirs.  

Water potentially 
available for 
impoundment estimated 
using the Brazos G 
WAM; Firm yield 
computed subject to 
diversion having to pass 
inflows to meet CCEFN 
instream flow 
requirements

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Fort Bend County Off-Channel Reservoir Fort Bend County
New reservoir in Fort 
Bend County Brazos No

Potential impact on 
terrestrial species habitats Innundates 4,000 acres

The project would 
promote a minor 
reduction in instream 
flows, but as a 
percentage of total flow 
the difference would be 
minor.

Not likely to significantly impac
bay and estuary inflows. TBD TBD

Potential for multiple 
threatened and 
endangered species to 
be located within the 
vicinity of the proposed 
project site.

Cultural Resources 
survey will be required to 
determine impacts to 
cultural resources in the 
area

Lower streamflows, 
declining water quality, 
and reduced inflows to 
reservoirs.  

Water potentially 
available for 
impoundment estimated 
using the Brazos G 
WAM; Firm yield 
computed subject to 
diversion having to pass 
inflows to meet CCEFN 
instream flow 
requirements

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

GCWA Off-Channel Reservoirs GCWA

Use storage to enhance
the yield of existing 
GCWA rights San Jacinto - Brazos No

Potential impact on 
terrestrial species habitats Innundates 4,000 acres

The project would 
promote a minor 
reduction in instream 
flows, but as a 
percentage of total flow 
the difference would be 
minor.

Not likely to significantly impac
bay and estuary inflows.

Project would innundate 
approximatly 2,900 acres
habitat in the area to be 
investigated further.

Project would innundate 
approximatly 2,900 acres
habitat in the area to be 
investigated further.

Potential for multiple 
threatened and 
endangered species to 
be located within the 
vicinity of the proposed 
project site.

Cultural Resources 
survey will be required to 
determine impacts to 
cultural resources in the 
area

Lower streamflows, 
declining water quality, 
and reduced inflows to 
reservoirs.  

Water potentially 
available for 
impoundment estimated 
using the Brazos G 
WAM; Firm yield 
computed subject to the 
reservoir and diversion 
having to pass inflows to 
meet CCEFN instream 
flow requirements

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Reuse Strategies

Fulshear Reuse Fulshear

Development of a direct
reuse system to provide
reclaimed water to 
Fulshear and 
surrounding 
communities.

Brazos, 
San Jacinto-Brazos No

Reduces return flows to 
Upper Galveston Bay, offset 
by reduced diversions from 
the Trinity Basin. TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

Houston Indirect Wastewater Reuse Houston

Reuse wastewater from
all city WWTP's in lieu 
of Trinity Supply. San Jacinto No

Reduces return flows to 
Upper Galveston Bay, offset 
by reduced diversions from 
the Trinity Basin.

Size and location of 
diversion pump stations 
still TBD.

Instream flows potentially 
decreased due to 
wastewater reuse.  
However, indirect reuse 
potentially has less 
negative impacts on 
instream flows than direct
reuse.

All return flows remain in 
Galveston Bay watershed.  
Reuse of supplies in San 
Jacinto Basin reduces 
potential need for transfer from 
Trinity Basin.

Permit applications point 
out the urbanized 
watershed

Permit applications state 
that potential diversion 
points will have minimal 
impacts on wetlands 
adjacent to streams.

Permit applications are 
silent on this issue NA N/A

SJRA permit addresses 
flows using existing 
downstream diversion 
point.  Other applications 
are silent on this issue.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Montgomery County MUDs 8/9 Reuse Montgomery MUDs 8/9

Reuse water from 
Montgomery County 
MUDs 8/9 San Jacinto No

Instream flows potentially 
decreased due to 
wastewater reuse.  
However, indirect reuse 
potentially has less negative 
impacts on instream flows 
than direct reuse. none

Instream flows potentially 
decreased due to 
wastewater reuse.  
However, indirect reuse 
potentially has less 
negative impacts on 
instream flows than direct
reuse.

All return flows remain in 
Galveston Bay watershed.  

TBD.  Impacts expected 
to be minimal

TBD.  Impacts expected 
to be minimal

TBD.  Impacts expected 
to be minimal TBD TBD

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

NHCRWA Indirect Wastewater Reuse NHCRWA

Reuse wastewater from
member WWTP's in 
lieu of purchasing 
additional supply. San Jacinto No

Reduces return flows to 
Upper Galveston Bay, offset 
by reduced diversions from 
the Trinity Basin.

Size and location of 
diversion pump stations 
still TBD.

Instream flows potentially 
decreased due to 
wastewater reuse.  
However, indirect reuse 
potentially has less 
negative impacts on 
instream flows than direct
reuse.

All return flows remain in 
Galveston Bay watershed.  
Reuse of supplies in San 
Jacinto Basin reduces 
potential need for transfer from 
Trinity Basin.

Majority of the needed 
infrastructure will be 
constructed in urbanized 
areas.  Therefore, the 
impact to wildlife habitat 
will be limited.

Majority of the needed 
infrastructure will be 
constructed in urbanized 
areas.  Therefore, the 
impact to wetlands will be
limited.

Potential impact to Creek 
Chubsucker and Alligator 
Snapping Turtle habitat 
through reduced 
wastewtaer return flows. NA N/A

SJRA permit addresses 
flows using existing 
downstream diversion 
point.  Other applications 
are silent on this issue.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Wastewater Reclamation for Industry Houston, Manufacturing

Deliver treated 
waterwater to industry 
for use in lieu of Trinity 
River supply. San Jacinto No Minimal change in habitat None

Reduces municipal return
flows into Sims and 
Buffalo Bayous.  
Manufacturign return 
flows into the ship 
channel will not be 
affected.

Reuse water is intended to off-
set supply transferred from 
Lake Livingston, leaving the 
inflows for Trinity Bay vice 
Upper Galveston Bay

Sims and Buffalo Bayous 
will realize reduced 
freshwater flows due to 
reuse.  Central treatment 
facility may impact up to 
15 acres of undeveloped 
land.

4 new pipeline crossings 
may impact 6 acres 
(assumed 1.5 acres 
each).

Potential impact to Wood 
Stork and Alligator 
Snapping Turtle habitat 
through reduced 
wastewtaer return flows.

Project is within an 
industrial area, but site 
studies must still be 
conducted for new 
facilities. 0

NA - strategy does not 
require a new reservoir or 
water right.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Table 4A‐4
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Table 4A-4:  Water Management Strategy Environmental Impacts

Water Management Strategy Water User Group or 
Wholesale Provider

Strategy Description Basin Interbasin 
Transfer 
(Yes/No)

Impacts on Habitat / 
Stream / B&E Flows

Impacts on Landform Instream Flows Bay and Estuary Inflows Wildlife Habitat Wetlands Threatened and 
Endangered Species

Cultural Resources Evaluation of Impacts of 
Water Management 
Strategies on Threats to 
Natural Resources

Use of Environmental 
Planning Criteria or Site-
Specific Information on 
Environmental Flow 
Needs

Description of Regional 
Planning Area

Description of Water 
Sources, including Major 
Springs

Description of Natural 
Resources (Animal, 
Vegetable, or Mineral)

Identification of Water 
Quality Problems

Identification of Threats 
to Natural Resources

Recommendations for 
Ecologically Unique 
River and Stream 
Segments

Recommendations that 
are Needed and Desirable 
to Protect Natural 
Resources

Wastewater Reclamation for Municipal Irrigation

County-Other and 
Authorities in Brazoria, 
Fort Bend, Harris, and 
Montgomery Counties

Reuse for municipal 
irrigation Multiple No

Reduces return flows to 
Upper Galveston Bay, offset 
by reduced diversions from 
the Trinity Basin. None

Instream flows potentially 
decreased due to 
wastewater reuse.  
However, indirect reuse 
potentially has less 
negative impacts on 
instream flows than direct
reuse.

Potential to reduce return flows
in specific basin of use.  

Permit applications point 
out the urbanized 
watershed

Permit applications state 
that potential diversion 
points will have minimal 
impacts on wetlands 
adjacent to streams.

Permit applications are 
silent on this issue NA N/A

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Permit Strategies

BRA System Operations Permit BRA

Use peak flows, when 
available, and systems 
management to reduce 
the use of water stored 
under other permits. Brazos No

Harvests peak flows through
system management, 
positive affect on below-
median flows 

New pump stations may 
be required.

Diverts from streamflows 
when above median flow, 
reducing peaks.  
Releases from storage 
when below median 
flows, increasing the 
flows above diversion 
points.

Reduces peak flushing effects 
due to diversions above 
median flows.  Flows below 
median are minimally affected.

Application points to the 
deferred or eliminated 
need for Little River 
Reservoir

Application points to the 
deferred or eliminated 
need for Little River 
Reservoir.  New diversion
points must be assessed 
as needed.

None discussed in permit
application.  Deferring 
Little River Reservoir 
reduces overall basin 
impact.

Application points to the 
deferred or eliminated 
need for Little River 
Reservoir N/A

TCEQ Draft permit has 
been granted

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Houston Bayous Permit Houston

Use peak flows, when 
available, to reduce the 
use of water stored 
under other permits. San Jacinto No

Reduces return flows to 
Upper Galveston Bay, offset 
by reduced diversions from 
the Trinity Basin.

Size and location of 
diversion pump stations 
still TBD.

Permit applications refer 
to capturing peak flows.  
Model includes current 
Lake Houston instream 
flow requirement

Permit applications refer to 
capturing peak flows.  Model 
includes current Lake Houston 
instream flow requirement

Permit applications point 
out the urbanized 
watershed

Permit applications state 
that potential diversion 
points will have minimal 
impacts on wetlands 
adjacent to streams.

Permit applications are 
silent on this issue

N/A - Does not 
recommend new 
diversion point N/A

SJRA permit addresses 
flows using existing 
downstream diversion 
point.  Other applications 
are silent on this issue.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Other Strategies

Brazoria County Interruptible Supplies for  Irrigation GCWA

Use of interruptible 
portion of GCWA water 
right for irrigation San Jacinto-Brazos No

Reduced flows in Brazos 
River due to increased 
diversion None

Use of interruptible 
supplies will decrease 
instream flows 

Brazos Salt Water Barrier BRA / DOW

Prevent the seasonal 
migration of the 
saltwater wedge 
upstream to protect 
existing diversion 
points. Brazos No

Will influence flood plain 
response to major storms.

New structure in river 
channel

Structure will create a 
pool during low-flow 
periods, but river flows 
should spill at the same 
rate as before the 
structure.

The structure will be designed 
not to impound seasonal low 
flows.

The structure will fill 
[TBD] acreas.  Access 
road will require [TBD] 
acres.  The introduction 
of the barrier may impact 
migratory fish species.

The structure will affect 
[TBD] acres of river 
bottomlands.

Potential habitat impacts 
to Black Rail, White-
faced Ibis, Wood Stork, 
Diamondback Terrapin 
and Corkwood.

Siting study is required to 
identify any cultural 
resources being 
impacted.  Site will be 
above Sea Center Texas 
hatchery.

Strategy reduces the 
influence of saltwater 
migration upstream to 
protect freshwater 
diversion points.  This 
reduces the need for 
replacement supplies.

NA - strategy will not 
impound water

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Freeport Desalination BRA / DOW

Desalinate seawater for 
industrial and municipal
use.

Brazos, 
San Jacinto-Brazos No

Offsets some use of Brazos 
basin flows. 

New facility may require 
some land clearing.

Displacemnet of water 
that is currently diverted 
to meet municipal 
demands.

Saline water release is made 
into Dow discharge canal that 
empties directly into the Gulf of
Mexico.

As many as 530 acres of 
property impacted by the 
installation of delivery 
lines, some of which 
follow existing 
easements.

Same as wildlife impact 
potential.

Unknown.  Will require 
assessment before 
implementation of the 
strategy.

Will require study before 
implementation of the 
strategy.

Will require study before 
implementation of the 
strategy.

Will require study before 
implementation of the 
strategy.

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay

Montgomery County MUD 8/9 Brackish Desal
Montgomery County 
MUDs 8 and 9

Development of a 
brackish groundwater 
desalination facility that 
would supplement 
existing wells, reducing 
dependence on fresh 
water formations of the 
Gulf Coast Aquifer. San Jacinto No TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

Sabine to Region H Transfer
Harris / Montgomery 
Counties

Transfer existing 
supply from Toledo 
Bend Reservoir to 
Region H. Sabine to San Jacinto Yes

Potential introduction of 
invasive species / Reduction
of freshwater inflows to 
Sabine Lake TBD

Displacement of water 
from Lake Livingston and 
reduced use of Livingston
water in lower basin will 
result in reduced flow 
between the lake and the 
IBT discharge point on 
the Trinity.

Inflows to Sabine Lake could 
potentially be impacted.

Nearly entire Neches-
Trinity segment is within 
Priority 3, 5, and 6 
designated bottomland 
hardwood.

Wetlands would be 
affected in the majority of 
areas crossed by new 
canal segments.

Route would potentially 
impact the Bald Eagle, 
Brown Pelican, Houston 
Toad, Interior Least Tern,
Louisians Pike Snake, 
Navasota Ladies'-
tresses, Northern Scarlet 
Snake, Red-cockaded 
Woodpecker, and 
Smooth Green Snake.

Private proerty along the 
transfer route, especially 
in sections of entirely new
canal or pipeline.  The 
segment between Lake 
Livingston and the San 
Jacinto River passes 
through the Sam Houston
National Forest. 0 0

2011 Regional Plan, 
Chapter 1

2011 Regional Plan, 
Chapters 1 and 3

2011 Regional Plan, 
Chapters 1 and 7

2011 Regional Plan 
Chapter 5 details the 
impacts of management 
strategies on water 
quality, and provides 
TCEQ 303(d) listed 
imnpaired waters within 
the Region. 

2011 Regional Plan, 
Chapter 3 refers to 
protecting inflows to the 
Galveston Bay estuary.  
Chapter 8 desiginates 
unique stream segments 
for habitat protection.

2011 Regional Plan, 
Chapter 8

2011 Regional Plan, 
Chapter 3, Target Inflows
for Galveston Bay
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Table 4A-3:  Water Management Strategy Screening

Decision Matrix Factors (High, Medium, Low)

Water Management Strategy
Water User Group or Wholesale 

Provider Strategy Description

Strategy  Capital 
Cost 
($)

Average Annual
Cost of Water

($/ac-ft) M
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or
 W

M
S Earliest 

Potential 
Starting 
Decade

Firm Yield 
(ac-ft/yr) Basin

Interbasin 
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(Yes/No)

Impacts on Habitat / 
Stream / B&E Flows Impacts on Landform Cost
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Total of Screening
Factors

Selected as 
Part of 2001 

Plan

Selected as 
Part of 

2006 Plan
Screening Factor Weight: 1 1 1 1 1 1 1 1 1

Conservation Strategies

Industrial Conservation Manufacturing
Reduce water demand 
through selected BMPs TBD TBD 2010 TBD All No No impact None 0 0 1 0 0 0 1 0 1 3 No No

Irrigation Conservation

Brazoria County Irrigation

Reduce irrigation losses
through land leveling, 
point irrigation and 
canal lining

$1,850,200 annual 
cost, on-farm 
methods
 $198,200 capital 
cost, canal lining 

$99 2010 18,792
Brazos, 
Brazos-Colorado No

Reduces losses that feed 
small streams None 1 1 1 0 0 0 1 0 1 5 Yes Yes

Chambers County Irrigation

Reduce irrigation losses
through land leveling, 
point irrigation and 
canal lining

 $2,336,300 annual 
cost, on-farm 
methods 
$279,200 capital 
cost, canal lining 

$98 2010 24,018 Trinity No
Reduces losses that feed 
small streams None 1 1 1 0 0 0 1 0 1 5 Yes Yes

Fort Bend County  Irrigation

Reduce irrigation losses
through land leveling, 
point irrigation and 
canal lining

$509,900 annual 
cost, on-farm 
methods 
$56,500 capital 
cost, canal lining

$99 2010 5,198

Brazos, 
Brazos-Colorado, San 
Jacinto-Brazos No

Reduces losses that feed 
small streams None 1 1 1 0 0 0 1 0 1 5 Yes Yes

Galveston County Irrigation

Reduce irrigation losses
through land leveling, 
point irrigation and 
canal lining

$231,100 annual 
cost, on-farm 
methods 
 $29,400 capital 
cost, canal lining 

$98 2010 2,392 San Jacinto - Brazos No
Reduces losses that feed 
small streams None 1 1 1 0 0 0 1 0 1 5 Yes Yes

Liberty County Irrigation

Reduce irrigation losses
through land leveling, 
point irrigation and 
canal lining

$2,089,800 annual 
cost, on-farm 
methods i
 $188,700 capital 
cost, canal lining

$100 2010 20,877 Trinity No
Reduces losses that feed 
small streams None 1 1 1 0 0 0 1 0 1 5 Yes Yes

Waller County Irrigation

Reduce irrigation losses
through land leveling, 
point irrigation

$726,700 annual 
cost, on-farm 
methods $110 2050 6,606 San Jacinto No

Reduces losses that feed 
small streams None 1 1 1 0 0 0 1 0 1 5 Yes Yes

Municipal Conservation Multiple

Reduce demand 
through various 
methods

From $9.9 to $22.8 
million for allWUGs 
collectively

$202 (Sm Sys)
$311 (Med Sys)
$213 (Lg Sys) 2010

From 45,605
to 105,494 All No No impact None 0 1 1 0 0 1 1 0 1 5 Yes Yes

Contractual Strategies

Expand/ Increase Current Contracts Multiple

Increase existing 
contracts to meet 
customer demands At WUG level System Rate 2010

Varies by 
contract.  No 
new supply 
created Multiple Yes

Reduced streamflows due 
to use of currently unused 
supplies None 1 0 1 0 0 1 1 0 1 5 Yes Yes

New Contracts from Existing Supply Multiple

Create new contracts 
from existing 
unallocated supplies At WUG level System Rate 2010

Varies by 
contract.  No 
new supply 
created Multiple Yes

Reduced streamflows due 
to use of currently unused 
supplies None 1 0 1 0 0 1 1 0 1 5 Yes

Reallocation of Existing Supply Multiple

Reallocate surplus 
water to WUGs with 
shortages At WUG level System Rate 2010

Varies by 
contract.  No 
new supply 
created Multiple Yes

Altered location of return 
flows None 1 0 1 0 0 1 1 0 1 5 No No

TRA to SJRA contract TRA / SJRA
Sell uncommitted 
supply to SJRA. $302,781,597 $687 Y 2040 76,476 Trinity to San Jacinto Yes

Potential introduction of 
invasive species

Requires construction of 
new conveyance 0 1 0 0 0 0 0 -1 0 0 No Yes

TRA to Houston Contract TRA / Houston
Sell uncommitted 
supply to Houston

None - 
Infrastructure cost
already reflected 

under Luce Bayou
WMS

None - 
Infrastructure
cost already 

reflected under 
Luce Bayou 

WMS Y 2030 123,524 Trinity to San Jacinto Yes

Potential introduction of 
invasive species via Luce 
Bayou conveyance. Unknown 1 1 0 0 0 1 1 -1 0 3 Yes Yes

WUG Level Contracts Multiple WUGs

Contracts from WWPs 
to WUGs.  Includes 
contracts for volumes 
created under other 
yield-producing WMS

WUG-specific 
infrastructure Contract Rate 2010

Varies by 
contract.  No 
new supply 
created All

Yes (source-
dependent)

None - impacts associated 
with yield-creating WMS or 
infrastructure None NA NA NA NA NA NA NA NA NA NA NA NA

WWP Contracts Multiple WWPs

Contracts between 
WWPs.  Includes 
contracts for volumes 
created under other 
yield-producing WMS

N/A - cost 
associated with

WWP 
infrastructure

projects Contract Rate 2010

Varies by 
contract.  No 
new supply 
created All

Yes (source-
dependent)

None - impacts associated 
with yield-creating WMS or 
infrastructure None NA NA NA NA NA NA NA NA NA NA NA NA

Groundwater Strategies

Expanded Use of Groundwater Multiple

Increase groundwater 
use, to the sustainable 
or permitted yield.

$589,500 per 
1 mgd well. 

$165,928,999 total 
capital cost for 

WUG infrastructure $205 2010 90,617 All No

Uses existing supply, return 
flows remain in basin of 
origin.

New wells may require 
some land clearing. 0 1 1 1 0 1 0 0 0 4 Yes

Interim Strategies
Brazoria, Chambers, Galveston, 
Harris, and Montgomery Counties

Temporary 
groundwater use in 
excess of available 
supply

$589,500 per 
1 mgd well. 

$86,701,535  total 
capital cost for 

WUG infrastructure $788 Y 2010

NA - 
temporary 
use of 
45,512 ac-
fy/yr Multiple No

Potential for subsidence and
excess drawdown

New wells may require 
some land clearing. 1 1 1 0 -1 1 0 1 0 4 No No

New Groundwater Wells for Livestock Multiple

Added well capacity to 
facilitate expaned 
pumping or interim 
groundwater use $18,635 $37 2010 41

San Jacinto-Brazos, 
Neches-Trinity No

None - impacts associated 
with yield-creating WMS or 
infrastructure

New wells may require 
some land clearing. 0 NA 1 1 0 1 0 0 0 3 No Yes

Groundwater Reduction Plans
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Table 4A-3:  Water Management Strategy Screening

Decision Matrix Factors (High, Medium, Low)

Water Management Strategy
Water User Group or Wholesale 

Provider Strategy Description
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Starting 
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Screening Factor Weight: 1 1 1 1 1 1 1 1 1

CHCRWA GRP CHCRWA

Conversion of 
CHCRWA to surface 
water. TBD TBD 2010 NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion 0 1 0 0 1 0 0 2 No No

COH GRP COH

Conversion of portions 
of COH service area to 
surface water

See COH 
Treatment 

Expansion and
Distribution
Expansion

See COH 
Treatment 

Expansion and
Distribution
Expansion 2010 NA Multiple

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion 0 1 0 0 1 0 0 No No

Missouri City GRP Missouri City

Conversion of Missouri 
City and surrounding 
area to surface water.  
Also includes Aquifer 
Storage and Recovery.

$92,070,990 
capital cost to 

WWP, $8,397,800 
infrastructure cost

to participating
WUGs

$378 per ac-ft 
(WWP cost only -
excludes 
infrastructure 
cost of customer 
WUGs / GRP 
participation)

2020
(2013)

4,790 (new 
supply from 
reuse + 
ASR)

Brazos, 
San Jacinto-Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion -1 0 1 0 0 1 0 0 1 No No

Fort Bend County MUD 25 GRP Fort Bend MUD 25

A combination of reuse 
and surface water to 
allow for groundwater 
reduction.

$766,100 capital 
cost (estimated as
$564 per acre-foot 

construction cost
based on 

Wastewater Reuse 
for Municipal

Irrigation WMS). 

$499 for 
infrastructure - 
does not include 
customer 
contract rate 2020 (2013) 589 (Reuse) Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion -1 0 1 0 0 1 0 0 1 No No

Fort Bend County WCID No. 2 GRP Fort Bend County WCID No. 2 
Surface water 
conversion $24,828,857 $353 2020 (2013) NA

San Jacinto, San 
Jacinto-Brazos No

Potential disturbance due to 
construction.  

p y
due to transmission line 
construction.  Land 
required for plant -1 0 1 0 0 1 0 0 1 No No

NFBWA GRP NFBWA

Conversion of NFBWA 
to surface water.  Also 
includes reuse and 
major water supply 
infrastructure.

$1,638,000 
infrastructure cost
to WUGS.  WWP 

infrastructure
detailed seperately. See inf. Cost

2020
(2013) NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion 0 1 0 0 1 0 0 0 2 No No

NHCRWA GRP NHCRWA

Conversion of 
NHCRWA to surface 
water.  Also includes 
major water supply 
infrastructure.

$17,814,600 
infrastructure cost
to WUGS.  WWP 

infrastructure
detailed seperately. See inf. Cost 2010 NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion 0 1 0 0 1 0 0 0 2 No Yes

Pecan Grove GRP Pecan Grove

Conversion of Pecan 
Grove to surface water. 
Also includes reuse $15,960,000 $865

2020
(2013) NA

Brazos, 
San Jacinto-Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion -1 0 1 0 0 1 0 0 1 No No

Richmond-Rosenberg GRP Richmond, Rosenberg

Conversion of 
Richmond-Rosenberg 
to surface water.

$117,220,150 
capital cost for 

WWP
NA - existing 
contract

2020
(2015) NA Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion 0 1 0 0 1 0 0 2 No No

River Plantation GRP River Plantation

Entering into GRP with 
River Plantation CC 
golf course to provide 
additional WWTP 
effluent for irrigation 
purposes $484,926 495 2010 NA San Jacinto No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion 0 0 1 0 0 1 0 0 2 No No

SJRA WRAP Montgomery County

Conversion of 
Montgomery County to 
surface water.  Also 
includes reuse and 
major water supply 
infrastructure.

$900,000,000 
capital cost for 

WWP. 
$217,856,853 

infrastructure cost
for participating

WUGs. 

$649.  (WWP 
cost only - 
excludes 
infrastructure 
cost of customer 
WUGs / GRP 
participation)

2020
(2015) NA San Jacinto No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion -1 0 1 0 0 1 0 0 0 1 No No

Sugar Land GRP Sugar Land

Conversion of Sugar 
Land and surrounding 
area to surface water.  
Also includes reuse.

$161,360,000 
capital cost for 

WWP.  $6,360,100 
infrastructure cost

for participating
WUGs.

$1,234.  (WWP 
cost only - 
excludes 
infrastructure 
cost of customer 
WUGs / GRP 
participation)

2020
(2013) NA

Brazos, 
San Jacinto-Brazos No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion -1 0 1 0 0 1 0 0 0 1 No No

WHCRWA GRP WHCRWA

Conversion of 
WHCRWA to surface 
water.  Also includes 
reuse and major water 
supply infrastructure.

$35,269,000 
infrastructure cost

for participating
WUGs.  WWP 

infrastructure
detailed seperately.

See WHCRWA 
Transmission

and WHCRWA 
Internal

Distribution. 2010 NA Multiple
Yes (previously 

permitted)
Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion 0 1 0 0 1 0 0 0 2 Yes

Infrastructure Strategies

CHCRWA Transmission CHCRWA
Transmission capacity 
development TBD TBD 2010 NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 0 1 0 0 1 0 0 2 No No

CHCRWA Distribution CHCRWA
Distribution capacity 
development TBD TBD 2010 NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 0 1 0 0 1 0 0 2 No No

NFBWA Shared Transmission Line NFBWA
Transmission capacity 
development

$213,000,000 
capital cost $150

2020
(2013) NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion 0 0 1 0 0 1 0 0 0 2 No No
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Table 4A-3:  Water Management Strategy Screening

Decision Matrix Factors (High, Medium, Low)
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NFBWA Internal Distribution NFBWA
Distribution capacity 
development

$225,000,000 
capital cost $85

2020
(2013) NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion 1 0 1 0 0 1 0 0 0 3 No No

NHCRWA Transmission NHCRWA
Transmission capacity 
development

$253,249,100 
capital cost $106 2010 NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

due to transmission line 
construction.  Land 
required for plant 
construction/expansion 0 0 1 0 0 1 0 0 0 2 No No

NHCRWA Internal Distribution NHCRWA
Distribution capacity 
development

$535,881,400 
capital cost $222 2010 NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

due to transmission line 
construction.  Land 
required for plant 
construction/expansion -1 0 1 0 0 1 0 0 0 1 No No

WHCRWA Transmission WHCRWA
Transmission capacity 
development

$290,084,200 
capital cost $178 2010 NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

due to transmission line 
construction.  Land 
required for plant 
construction/expansion 0 0 1 0 0 1 0 0 0 2 No No

WHCRWA Internal Distribution WHCRWA
Distribution capacity 
development

$552,472,000 
capital cost $338 2010 NA Multiple

Yes (previously 
permitted)

Potential disturbance due to 
construction.  

due to transmission line 
construction.  Land 
required for plant 
construction/expansion -1 0 1 0 0 1 0 0 0 1 No No

West Chambers County Supply System CLCND

Develop a surface 
water supply system to 
meet demands in 
western Chambers 
County with water from 
the Trinity basin. $20,380,000 $408 2020 NA Sabine to San Jacinto

Yes (previously 
permitted)

Potential introduction of 
invasive species -1 0 1 0 0 1 0 0 0 1 No No

COH Treatment Expansion Houston

Increasing capacity in 
COH treatment facilities
infrastructure.

$2,045,672,200 
capital cost $1,003 Various NA

Trinity-San Jacinto, 
San Jacinto, San 
Jacinto-Brazos, Brazos No

Footprint of facilities largely 
already developed.

Footprint of facilities 
largely already 
developed. -1 1 1 0 0 1 0 0 1 3 No No

COH Distribution Expansion Houston
Distrubution expansion 
for WWP $261,040,000 TBD 2010 (2011) NA San Jacinto No

Footprint of facilities largely 
already developed.

largely already 
developed. 1 0 0 0 1 0 0 1 3 No No

Huntsville WTP Huntsville
WTP construction to 
utilize existing contracts

$61,023,900 
capital cost 

(estimated using
Region H standard
cost assumptions). $587 2010 NA Trinity, San Jacinto No

Potential disturbance due to 
construction.  

Temporary disturbance 
due to transmission line 
construction.  Land 
required for plant 
construction/expansion -1 1 1 0 0 1 0 0 0 2 No No

LLWSSSC Surface Water Project
Lake Livingston Water Supply and 
Sewer Service Company

Expansion of SWTP to 
meet municipal 
demands $3,087,974 $373 2010 NA Trinity No

Potential disturbance due to 
construction.  

Land required for facility 
construction -1 1 1 0 0 1 0 -1 0 1 No No

Harris County MUD 50 SWTP Harris MUD 50

Treat surface water 
from SJRA for 
municipal use. $6,131,600 $736 2020 NA San Jacinto No

Potential disturbance due to 
construction.  

Land required for facility 
construction -1 1 1 0 0 1 0 -1 0 1 No No

Luce Bayou COH

Development of a 
conveyance from the 
Trinity River to Lake 
Houston

$253,917,000 
capital cost $91 2020 NA Trinity to San Jacinto

Yes (previously 
permitted)

Potential introduction of 
invasive species

Conveyance requires 
extensive canal 
construction 1 0 1 0 -1 1 -1 -1 0 0 Yes Yes

Sealy GW Treatment Expansion Sealy Expansion of a SWTP $6,450,000 $966 2020 NA Brazos No
Potential disturbance due to
construction.  

Land required for facility 
construction -1 1 1 0 0 1 0 -1 0 1 No No

Pearland SWTP Pearland Installation of a SWTP $265,000,000 $848 2010 NA San Jacinto - Brazos No
Potential disturbance due to
construction.  

Land required for facility 
construction -1 1 1 0 0 1 0 -1 0 1 No No

Reservoir Strategies

Allens Creek Reservoir BRA / Houston
New reservoir in Austin
County $222,752,400 $197 Y 2020 99,650 Brazos No

Wetlands and bottomland 
hardwoods impacted Innundates 7,000 acres 0 0 1 1 -1 1 0 -1 1 2 Yes Yes

Bedias Reservoir SJRA

New Reservoir in 
Madison/Grimes 
Counties $247,241,628 $237 Y 2030 90,700 Trinity No

7,300 acres of bottomland 
hardwoods Innundates 27,400 acres 0 0 0 0 -1 0 -1 -1 -1 -4 Yes No

Little River Reservoir BRA / GCWA
New reservoir in Milam 
County $556,520,000 $328 Y 2040 119,000 Brazos No

Listed and endangered 
species habitat Innundates 35,600 acres -1 0 0 0 -1 -1 -1 -1 0 -5 Yes No

Little River Off-Channel Reservoir BRA
New reservoir in Milam 
County $137,356,000 $436 Y 2040 27,255 Brazos No

Potential impact on 
terrestrial species habitats Innundates 4,400 acres -1 -1 0 0 0 0 0 -1 1 -2 No Yes

Brazoria Off-Channel Reservoir Brazoria County
New reservoir in 
Brazoria County $173,898,602 $1,206 Y 2030 24,000 San Jacinto - Brazos No

Potential impact on 
terrestrial species habitats Innundates 3,200 acres -1 1 1 0 0 1 0 -1 0 1 No No

Fort Bend Off-Channel Reservoir Fort Bend County  
New reservoir in Fort 
Bend County $202,514,788

1893 (based on
allocated 
volume) Y 2030 46,000 San Jacinto - Brazos No

Potential impact on 
terrestrial species habitats Innundates 3,000 acres -1 1 1 0 0 1 0 -1 0 1 No No

GCWA Off-Channel Reservoirs GCWA

Use storage to enhance
the yield of existing 
GCWA rights $197,448,012 $827 Y 2030 39,530 San Jacinto - Brazos No

Potential impact on 
terrestrial species habitats Innundates 4,000 acres -1 1 1 0 0 1 0 -1 0 1 No No

Lower Lake Creek Reservoir SJRA
New reservoir in 
Montgomery County $480,777,860 $583 Y 2040 67,200 San Jacinto No

Inundates about 13,100 
acres including 2,200 acres 
of bottomland hardwoods, 
7,000 acres of oak, hickory, 
and pine forest, and 1,800 
acres of shrubland and 
grasses.  Some 
Endangered Species 
Identified

There are about 2,200 
acres of bottomland 
hardwoods, 7,000 acres 
of oak, hickory, pine 
forest, and 1,800 acres 
of shrubland and 
grasses.  -1 1 0 0 -1 0 -1 -1 1 -2 No No

Millican Reservoir (Panther Creek Dam) BRA

New reservoir in 
Brazos, Madison, Leon, 
and Robertson 
Counties $1,159,907,000

$1,241 
(allocated 
portion only - for 
fully-utilized 
reservoir, unit 
cost is $424 per 
acre-foot) Y 2040 194,500 Brazos No

Some endangered species 
have been identified.  
Innundates 71,000 acres.  
Approximately 17,000 acres 
of mixed bottomland 
hardwoods. Probable high 
environmental impacts.

Innundates 71,000 acres. 
Approximately 17,000 
acres of mixed 
bottomland hardwoods. -1 0 -1 0 -1 0 -1 -1 0 -5 No No
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Region H
Table 4A-3:  Water Management Strategy Screening

Decision Matrix Factors (High, Medium, Low)

Water Management Strategy
Water User Group or Wholesale 

Provider Strategy Description

Strategy  Capital 
Cost 
($)

Average Annual
Cost of Water

($/ac-ft) M
aj

or
 W

M
S Earliest 

Potential 
Starting 
Decade

Firm Yield 
(ac-ft/yr) Basin

Interbasin 
Transfer 
(Yes/No)

Impacts on Habitat / 
Stream / B&E Flows Impacts on Landform Cost

Yiel
d

Loca
tio

n
Wate
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uali
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t
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l P
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nce
Insti
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nal 
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ts 
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ts 
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ts 
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ther 
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em
en

t 
Stra

teg
ies

Total of Screening
Factors

Selected as 
Part of 2001 

Plan

Selected as 
Part of 

2006 Plan
Screening Factor Weight: 1 1 1 1 1 1 1 1 1

Millican-Bundic Reservoir BRA

New reservoir in 
Brazos, Madison, Leon, 
and Robertson 
Counties $720,224,000 $1,431 Y 2030 36,990 Brazos

Avoids Manning and Yegua 
lignite, avoids Kurten oil and 
gas field, avoids the Wilcox 
lignite in the upper river 
reaches and avoids 
significant bottomland 
hardwood population. Size 
of lake would be constrained
by the Wilcox lignite, and 
inundation of marsh area 
upstream of Old San 
Antonio Road.  Probable 
moderate to high 
environmental and instream 
flows impacts. 

 The inundation area 
impacts approximately 
and 9,210 acres of mixed 
Bottomland Hardwood 
Forest, 4,086 acres of 
Grasses/Forbs, and 
1,334 acres of Post Oak 
Woods. -1 0 -1 0 -1 0 -1 -1 0 -5 No No

Reuse Strategies

Fulshear Reuse Fulshear

Development of a 
direct reuse system to 
provide reclaimed 
water to Fulshear and 
surrounding 
communities.

$566,600 capital 
cost (estimated as 
$564 per acre-foot 
construction cost 
based on 
Wastewater Reuse 
for Municipal 
Irrigation WMS). $502 2020 430

Brazos, 
San Jacinto-Brazos No

Reduces return flows to 
Upper Galveston Bay, offset 
by reduced diversions from 
the Trinity Basin. None -1 0 1 1 0 1 0 -1 0 1 No No

Houston Indirect Wastewater Reuse Houston

Reuse wastewater from 
all city WWTP's in lieu 
of Trinity Supply.

$721,822,900 
infrastructure cost 
for participating 
WUGs.  

$402 to $1,232 
per ac-ft ($777 
average) Y 2020 Up to 490,223San Jacinto No

Reduces return flows to 
Upper Galveston Bay, offset 
by reduced diversions from 
the Trinity Basin.

Size and location of 
diversion pump stations 
still TBD. 0 1 1 0 0 0 -1 -1 1 1 Yes Yes

Montgomery County MUDs 8/9 Reuse Montgomery MUDs 8/9

Reuse water from 
Montgomery County 
MUDs 8/9 $12,245,700

 $878 per acre-
foot (based on 
allocated 
volume) 2020 (2016) 1,120 (max) San Jacinto No

This WMS willnot be 
permitted to negatively 
impact downstream rights. none -1 1 1 0 1 1 0 0 0 3 No No

NHCRWA Indirect Wastewater Reuse NHCRWA

Reuse wastewater from 
member WWTP's in 
lieu of purchasing 
additional supply. $66,778,694 

$702 per acre-
foot allocated Y 2010 Up to 157,000San Jacinto No

Reduces return flows to 
Upper Galveston Bay, offset 
by reduced diversions from 
the Trinity Basin.

Size and location of 
diversion pump stations 
still TBD. 0 1 1 0 0 0 -1 -1 1 1 Yes Yes

Wastewater Reclamation for Industry Houston, Manufacturing

Deliver treated 
waterwater to industry 
for use in lieu of Trinity 
River supply. $332,051,761 $893 Y 2010 67,200 San Jacinto No Minimal change in habitat None -1 1 1 1 0 1 0 1 1 5 Yes Yes

Wastewater Reclamation for Municipal Irrigation

County-Other and Authorities in 
Brazoria, Fort Bend, Harris, and 
Montgomery Counties

Reuse for municipal 
irrigation

$48,043,200 
infrastructure cost 
for participating 
WUGs.  $539 average 2030

36,388 
(in 2060) Multiple No

Reduces return flows to 
Upper Galveston Bay, offset 
by reduced diversions from 
the Trinity Basin. None -1 0 1 1 0 1 0 -1 0 1 No No

Permit Strategies

BRA System Operations Permit BRA

Use peak flows, when 
available, and systems 
management to reduce 
the use of water stored 
under other permits.

TBD – based on 
system rate of $61 
per acre-foot

TBD – based on 
system rate of 
$61 per acre-
foot Y 2020 (2015)

25,350 
(Region H) Brazos No

Harvests peak flows through
system management, 
positive affect on below-
median flows 

New pump stations may 
be required. 1 1 1 0 0 1 -1 0 0 3 Yes Yes

Houston Bayous Permit Houston

Use peak flows, when 
available, to reduce the 
use of water stored 
under other permits. $20,956,000 System rate NA 0 San Jacinto No

Reduces return flows to 
Upper Galveston Bay, offset 
by reduced diversions from 
the Trinity Basin.

Size and location of 
diversion pump stations 
still TBD. 1 -1 1 0 -1 1 -1 0 0 0 Yes Yes

Other Strategies

Brazoria County Interruptible Supplies for  Irrigation GCWA

Use of interruptible 
portion of GCWA water 
right for irrigation NA NA 2010

Non-firm 
124,000 
64,000 w/ 
GCWA off-
channel)

Brazos, 
San Jacinto-Brazos No

Reduced flows in Brazos 
River due to increased 
diversion None 1 1 1 0 0 0 0 -1 0 2 NA NA

Brazos Salt Water Barrier BRA / DOW

Prevent the seasonal 
migration of the 
saltwater wedge 
upstream to protect 
existing diversion 
points. $44,470,700 NA 2030 NA Brazos No

Will influence flood plain 
response to major storms.

New structure in river 
channel 0 -1 1 1 0 0 0 1 1 3 NA Yes

Freeport Desalination BRA / DOW

Desalinate seawater for 
industrial and municipal 
use.

$85,233,000 
(11,200AF) - 
$255,699,000 
(33,600AF) $1,730 to $2,376 Y 2040

11,200 to 
33,600

Brazos, 
San Jacinto-Brazos No

Offsets some use of Brazos 
basin flows. 

New facility may require 
some land clearing. -1 1 1 1 0 0 0 0 0 2 No Yes

Montgomery County MUD 8/9 Brackish Desal Montgomery County MUDs 8 and 9

Development of a 
brackish groundwater 
desalination facility that 
would supplement 
existing wells, reducing 
dependence on fresh 
water formations of the 
Gulf Coast Aquifer. TBD TBD 2010 (2014) 

Up to 2,240 
acre-feet per 
year 
(average 2.0 
MGD) San Jacinto No TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD No No

Sabine to Region H Transfer Harris / Montgomery Counties

Transfer existing supply 
from Toledo Bend 
Reservoir to Region H. $760,813,320

Dependent on 
volume that 
would be 
allocated if 
selected as an 
an alternative. Y 2030

From 26,762 
(2020) to 
486,500 
(2060) Sabine to San Jacinto Yes

Potential introduction of 
invasive species / Reduction 
of freshwater inflows to 
Sabine Lake 1398-acres 0 1 -1 0 -1 -1 -1 -1 1 -3 NA No

Galveston County Desal GCWA TBD TBD San Jacinto-Brazos Unknown -1 0 1 1 0 0 0 0 0 1 No No
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Region H
Table 4A-5:  Reccommended WMS by County (ac-ft/yr)

2010 2020 2030 2040 2050 2060
Austin
Initial Shortage 0 -739 -1,240 -1,496 -1,635 -1,865
Expanded GW 0 739 1,240 1,496 1,635 1,865
Municipal Conservation 0 223 251 265 273 285
Contract Expansions 0 0 0 0 0 0
Net Shortage 0 223 251 265 273 285

Brazoria
Initial Shortage -150,907 -186,760 -211,634 -238,588 -266,405 -299,199
Expanded GW 0 4,049 12,988 13,515 15,658 16,209
Municipal Conservation 1,476 2,610 2,978 3,249 3,567 3,918
Contract Expansions 7,750 7,750 7,750 7,750 7,750 7,750
Net Shortage -141,681 -172,351 -187,918 -214,074 -239,430 -271,322
Irrigation Conservation 18,792 18,792 18,792 18,792 18,792 18,792
Wastewater Reclamation for Mun. Irrigation 0 0 116 227 344 465
Brazoria Co. Interruptible Supplies for Irr. 98,189 86,759 64,000 64,000 64,000 64,000
Reallocate Existing Supply 13,694 13,694 13,895 13,988 14,019 13,694
Interim Strategies 24,916 0 0 0 0 0
GCWA Offchannel Reservoir 0 0 39,500 39,500 39,500 39,500
Allens Creek Lake/Reservoir 0 45,277 41,779 66,665 58,092 66,196
BRA System Operations Permit 0 3,010 3,010 3,010 3,010 3,010
Brazoria OCR 0 0 0 0 0 24,000
Freeport Desalination Plant 0 0 0 0 33,600 33,600
Dow Offchannel Reservoir 0 21,800 21,800 21,800 21,800 21,800
New Groundwater Wells for Livestock 0 27 27 27 27 27
Total after Recommendations 13,910 17,008 15,001 13,935 13,754 13,762

Chambers
Initial Shortage -42,520 -47,412 -50,831 -54,251 -57,612 -61,065
Expanded GW 0 577 681 796 905 1,010
Municipal Conservation 137 195 219 239 263 291
Contract Expansions 0 0 0 0 0 0
Net Shortage -42,383 -46,640 -49,931 -53,216 -56,444 -59,764
Irrigation Conservation 24,018 24,018 24,018 24,018 24,018 24,018
CLCND W Chambers System 0 1,691 1,978 2,235 2,511 2,804
Reallocate Existing Supply 21,010 21,264 21,389 21,509 21,627 21,725
Interim Strategies 903 0 0 0 0 0
New Contract from Existing Supply 13,823 17,083 19,972 22,888 25,732 28,672
Total after Recommendations 1 17,371 17,416 17,426 17,434 17,444 17,455
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1



Region H
Table 4A-5:  Reccommended WMS by County (ac-ft/yr)

2010 2020 2030 2040 2050 2060
Fort Bend
Initial Shortage -86 -11,410 -52,608 -84,380 -123,623 -178,948
Expanded GW 0 6,886 3,423 3,813 4,378 5,052
Municipal Conservation 1,435 7,077 10,277 12,253 14,678 17,497
Contract Expansions 0 367 1,295 1,226 1,225 1,016
Net Shortage 1,349 2,920 -37,613 -67,088 -103,342 -155,383
Irrigation Conservation 5,197 5,197 5,197 5,197 5,197 5,197
WHCRWA GRP 0 0 0 0 0 0
NFBWA GRP 0 0 0 0 0 0
Sugar Land  GRP 0 488 4,921 4,835 4,915 4,961
Missouri City GRP 0 4,401 4,401 4,401 4,401 4,401
Wastewater Reclamation for Mun. Irrigation 0 0 2,136 4,744 8,403 12,277
Fort Bend MUD 25 GRP 0 589 589 589 589 589
BRA System Operations Permit 0 3,611 15,860 22,340 22,340 22,340
Fort Bend OCR 0 0 0 0 90 45,943
Allens Creek Lake/Reservoir 0 0 0 6,605 25,864 16,145
TRA to Houston Contract 0 0 13,813 27,824 39,179 39,179
Reallocate Existing Supply 0 0 4,687 4,510 3,720 13,762
Fulshear Reuse 0 287 430 430 430 430
Industrial Conservation 0 558 558 558 558 558
Total after Recommendations 6,546 18,051 14,979 14,945 12,344 10,399

Galveston
Initial Shortage -16,307 -16,466 -17,787 -18,738 -19,884 -21,276
Expanded GW 0 811 1,352 1,350 1,352 1,352
Municipal Conservation 768 846 886 896 903 914
Contract Expansions 0 25,630 25,630 25,630 25,630 25,630
Net Shortage -15,539 10,821 10,081 9,138 8,001 6,620
Irrigation Conservation 2,392 2,392 2,392 2,392 2,392 2,392
New Contract from Existing Supply 16 23 26 29 33 37
Interim Strategies 6,410 0 0 0 0 0
Allens Creek Lake/Reservoir 0 12,101 13,234 14,175 15,310 16,687
New Groundwater Wells for Livestock 0 14 14 14 14 14
Interruptible Supplies for Irr. 6,788 0 0 0 0 0
Total after Recommendations 67 25,351 25,747 25,748 25,750 25,750

Harris
Initial Shortage -51,413 -194,925 -270,301 -323,711 -375,414 -458,509
Expanded GW 0 15,481 27,659 27,693 27,727 27,560
Municipal Conservation 37,292 46,836 51,902 56,748 61,656 66,947
Contract Expansions 0 108,852 66,039 51,840 42,538 31,971
Net Shortage -14,121 -23,756 -124,701 -187,430 -243,493 -332,031
New Contract from Existing Supply 23,008 31,264 38,732 54,777 54,805 54,849
NHCRWA GRP 0 0 0 0 0 0
WHCRWA GRP -65 -258 -409 -566 -751 -968
COH GRP 0 0 0 0 0 0
Missouri City GRP 0 386 386 386 386 386
Wastewater Reclamation for Mun. Irrigation 0 0 3,268 6,616 10,027 13,431
Reallocate Existing Supply 18,253 15,276 7,308 19,232 30,220 96,881
Interim Strategies 15 0 0 0 0 0
Allens Creek Lake/Reservoir 0 15 83 336 384 622
TRA to Houston Contract 0 0 93,744 86,519 75,164 75,164
NHCRWA Indirect Reuse 0 0 0 7,300 16,300 16,300
Wastewater Reuse for Industry 0 0 0 0 0 67,200
Houston Indirect Reuse 0 0 0 66,420 114,679 128,801
Total after Recommendations 27,090 22,927 18,411 53,590 57,721 120,635
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Region H
Table 4A-5:  Reccommended WMS by County (ac-ft/yr)

2010 2020 2030 2040 2050 2060
Leon
Initial Shortage 0 -376 -614 -707 -779 -908
Expanded GW 0 376 614 707 779 908
Municipal Conservation 0 126 140 124 107 116
Contract Expansions 0 0 0 0 0 0
Net Shortage 0 126 140 124 107 116
Total after Recommendations 0 126 140 124 107 116

Liberty
Initial Shortage -11,846 -15,142 -18,687 -22,539 -27,061 -32,363
Expanded GW 0 2,537 4,590 6,809 9,399 12,544
Municipal Conservation 0 539 641 744 868 995
Contract Expansions 0 0 0 0 0 0
Net Shortage -11,846 -12,066 -13,456 -14,986 -16,794 -18,824
Irrigation Conservation 20,876 20,876 20,876 20,876 20,876 20,876
Reallocate Existing Supply 6,657 6,697 6,732 6,767 6,805 6,833
Total after Recommendations 15,687 15,507 14,152 12,657 10,887 8,885

Madison
Initial Shortage -1 -130 -228 -239 -323 -450
Expanded GW 0 130 228 239 323 450
Municipal Conservation 1 91 110 112 116 119
Contract Expansions 0 0 0 0 0 0
Net Shortage 0 91 110 112 116 119
Total after Recommendations 0 91 110 112 116 119

Montgomery
Initial Shortage -17,728 -47,619 -69,513 -81,350 -120,398 -165,162
Expanded GW 0 5,615 4,471 5,614 9,034 11,820
Municipal Conservation 4,460 6,007 7,384 8,838 10,795 13,089
Contract Expansions 0 0 0 0 0 0
Net Shortage -13,268 -35,997 -57,658 -66,898 -100,569 -140,253
MUD 8 AND 9 Reuse 0 657 816 1,120 1,120 1,120
Wastewater Reclamation for Mun. Irrigation 0 0 1,752 3,838 6,787 10,215
SJRA WRAP 0 36,377 55,538 54,582 53,581 52,534
Interim Strategies 13,268 0 0 0 0 0
TRA To SJRA Contract 0 0 0 7,935 39,096 76,476
Total after Recommendations 0 1,037 448 577 15 92

Polk
Initial Shortage 0 -117 -205 -272 -384 -513
Expanded GW 0 117 205 272 384 513
Municipal Conservation 0 158 173 180 187 198
Contract Expansions 0 0 0 0 0 0
Net Shortage 0 158 173 180 187 198
Total after Recommendations 0 158 173 180 187 198

San Jacinto
Initial Shortage 0 -300 -533 -695 -793 -869
Expanded GW 0 542 928 984 1,007 1,060
Municipal Conservation 19 148 163 174 181 184
Contract Expansions 0 0 0 0 0 0
Net Shortage 19 390 558 463 395 375
Total after Recommendations 19 390 558 463 395 375
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Region H
Table 4A-5:  Reccommended WMS by County (ac-ft/yr)

2010 2020 2030 2040 2050 2060
Trinity
Initial Shortage 0 0 0 0 0 0
Expanded GW 0 36 36 21 0 0
Municipal Conservation 0 2 1 0 0 0
Contract Expansions 0 0 0 0 0 0
Net Shortage 0 38 37 21 0 0
Total after Recommendations 0 38 37 21 0 0

Walker
Initial Shortage 0 -815 -1,655 -1,973 -2,384 -2,853
Expanded GW 0 816 1,651 1,963 2,374 2,843
Municipal Conservation 0 68 74 89 90 92
Contract Expansions 0 0 0 0 0 0
Net Shortage 0 69 70 79 80 82
Total after Recommendations 0 69 70 79 80 82

Waller
Initial Shortage -82 -1,926 -2,940 -4,579 -8,177 -12,355
Expanded GW 0 1,447 2,231 3,644 5,382 7,431
Municipal Conservation 17 392 497 592 708 849
Contract Expansions 0 0 0 0 0 0
Net Shortage -65 -87 -212 -343 -2,087 -4,075
Irrigation Conservation 0 0 0 0 6,606 6,606
WHCRWA GRP 65 258 409 566 751 968
Total after Recommendations 0 171 197 223 5,270 3,499

Notes:
1Lines for reallocation of existing supplies include only the positive portions of reallocations, as negative portions remove surplusses from some WUGs.
Shortage values reflect the sum of all WUG shortages without offsets for other WUG surplusses.
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Region H
Table 4A‐7:  WMS Supply Allocations by WUG

2010 2020 2030 2040 2050 2060
ALVIN H SAN JACINTO-BRAZOS BRAZORIA 080013000 08001300002011 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 99 208 383 595 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
CLEAR LAKE SHORES H SAN JACINTO-BRAZOS GALVESTON 080764000 08076400008411 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 87 89 89 89 89 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
COUNTY-OTHER H BRAZOS BRAZORIA 080757020 08075702002012 BRAZOSPORT WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 116 124 129 137 146 Y ALLENS CREEK LAKE/RESERVOIR BWA to WUG Contract
COUNTY-OTHER H BRAZOS-COLORADO BRAZORIA 080757020 08075702002013 BRAZOSPORT WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 1428 2293 2508 Y ALLENS CREEK LAKE/RESERVOIR BWA to WUG Contract
COUNTY-OTHER H SAN JACINTO-BRAZOS BRAZORIA 080757020 08075702002011 BRAZOSPORT WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 0 753 2781 Y ALLENS CREEK LAKE/RESERVOIR BWA to WUG Contract
COUNTY-OTHER H BRAZOS FORT BEND 080757079 08075707907912 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 3457 11289 6788 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
COUNTY-OTHER H SAN JACINTO FORT BEND 080757079 08075707907910 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 410 1471 876 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
COUNTY-OTHER H SAN JACINTO-BRAZOS FORT BEND 080757079 08075707907911 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 123 6420 4547 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
DICKINSON H SAN JACINTO-BRAZOS GALVESTON 080165000 08016500008411 GALVESTON COUNTY WCID #1 ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 131 274 305 340 379 Y ALLENS CREEK LAKE/RESERVOIR GC WCID 1 Contract
FAIRCHILDS H BRAZOS FORT BEND 081019000 08101900007912 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 129 303 164 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
FIRST COLONY MUD #9 H BRAZOS FORT BEND 084113000 08411300007912 MISSOURI CITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 0 133 68 Y ALLENS CREEK LAKE/RESERVOIR Missouri City to WUG Contract 
FORT BEND COUNTY MUD #106 H BRAZOS FORT BEND 084117000 08411700007912 SUGAR LAND ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 149 212 78 Y ALLENS CREEK LAKE/RESERVOIR Sugar Land to WUG Contract
FORT BEND COUNTY MUD #23 H SAN JACINTO-BRAZOS FORT BEND 084121000 08412100007911 MISSOURI CITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 0 117 50 Y ALLENS CREEK LAKE/RESERVOIR Missouri City to WUG Contract 
FORT BEND COUNTY MUD #25 H SAN JACINTO-BRAZOS FORT BEND 084122000 08412200007911 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 744 1750 949 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
FORT BEND COUNTY MUD #81 H BRAZOS FORT BEND 084129000 08412900007912 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 308 717 388 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
IRRIGATION H BRAZOS BRAZORIA 081004020 08100402002012 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 0 50 50 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
IRRIGATION H SAN JACINTO-BRAZOS BRAZORIA 081004020 08100402002011 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 13628 13628 13771 15415 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
IRRIGATION H SAN JACINTO-BRAZOS GALVESTON 081004084 08100408408411 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 6788 6788 6788 6788 6788 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
KEMAH H SAN JACINTO-BRAZOS GALVESTON 080316000 08031600008411 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 208 230 237 241 247 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
LEAGUE CITY H SAN JACINTO-BRAZOS GALVESTON 080350000 08035000008411 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 3485 3837 3909 3993 4093 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
LEAGUE CITY H SAN JACINTO-BRAZOS HARRIS 080350000 08035000010111 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 15 15 15 16 16 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 44720 26791 46813 35606 36711 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
MANUFACTURING H SAN JACINTO-BRAZOS BRAZORIA 081001020 08100102002011 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 1615 0 0 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
MANUFACTURING H BRAZOS FORT BEND 081001079 08100107907912 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 39 65 0 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
MANUFACTURING H SAN JACINTO FORT BEND 081001079 08100107907910 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 62 104 0 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
MANVEL H SAN JACINTO-BRAZOS BRAZORIA 080721000 08072100002011 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 49 44 45 48 51 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
MINING H BRAZOS BRAZORIA 081003020 08100302002012 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 75 92 110 127 143 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
MINING H BRAZOS-COLORADO BRAZORIA 081003020 08100302002013 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 271 386 502 647 796 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
MINING H SAN JACINTO-BRAZOS BRAZORIA 081003020 08100302002011 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 46 76 119 168 217 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
MINING H BRAZOS FORT BEND 081003079 08100307907912 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 6 13 7 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
MINING H SAN JACINTO FORT BEND 081003079 08100307907910 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 3 6 3 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
MINING H SAN JACINTO-BRAZOS FORT BEND 081003079 08100307907911 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 0 12 6 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
MINING H SAN JACINTO-BRAZOS GALVESTON 081003084 08100308408411 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 21 24 28 31 34 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
MISSOURI CITY H SAN JACINTO HARRIS 080409000 08040900010110 MISSOURI CITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 68 321 321 476 Y ALLENS CREEK LAKE/RESERVOIR Missouri City to WUG Contract 
ORBIT SYSTEMS INC H SAN JACINTO-BRAZOS FORT BEND 084294000 08429400007911 BRAZOS RIVER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 2 4 2 Y ALLENS CREEK LAKE/RESERVOIR BRA to WUG Contract
PEARLAND H SAN JACINTO-BRAZOS BRAZORIA 080457000 08045700002011 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 539 2068 4109 6783 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
PEARLAND H SAN JACINTO-BRAZOS HARRIS 080457000 08045700010111 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 0 47 130 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
PLANTATION MUD H SAN JACINTO-BRAZOS FORT BEND 084303000 08430300007911 SUGAR LAND ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 82 116 43 Y ALLENS CREEK LAKE/RESERVOIR Sugar Land to WUG Contract
RICHMOND H BRAZOS FORT BEND 080500000 08050000007912 RICHMOND-ROSENBERG ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 0 0 81 Y ALLENS CREEK LAKE/RESERVOIR Richmond-Rosenberg to WUG Contract
ROSENBERG H BRAZOS FORT BEND 080518000 08051800007912 RICHMOND-ROSENBERG ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 1091 2970 1767 Y ALLENS CREEK LAKE/RESERVOIR Richmond-Rosenberg to WUG Contract
STEAM ELECTRIC POWER H SAN JACINTO-BRAZOS GALVESTON 081002084 08100208408411 GULF COAST WATER AUTHORITY ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 1381 1992 2819 3828 5057 Y ALLENS CREEK LAKE/RESERVOIR GCWA to WUG Contract
SUGAR LAND H SAN JACINTO-BRAZOS FORT BEND 080585000 08058500007911 SUGAR LAND ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 0 0 162 328 Y ALLENS CREEK LAKE/RESERVOIR Sugar Land to WUG Contract
COUNTY-OTHER H BRAZOS FORT BEND 080757079 08075707907912 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 0 426 426 426 426 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
COUNTY-OTHER H SAN JACINTO FORT BEND 080757079 08075707907910 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 23 61 61 61 61 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
COUNTY-OTHER H SAN JACINTO-BRAZOS FORT BEND 080757079 08075707907911 GULF COAST WATER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 0 0 1950 1950 1950 Y BRA SYSTEM OPERATIONS PERMIT GCWA to WUG Contract
FAIRCHILDS H BRAZOS FORT BEND 081019000 08101900007912 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 125 354 354 354 354 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
FIRST COLONY MUD #9 H BRAZOS FORT BEND 084113000 08411300007912 MISSOURI CITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 0 403 668 668 668 Y BRA SYSTEM OPERATIONS PERMIT Missouri City to WUG Contract 
FORT BEND COUNTY MUD #106 H BRAZOS FORT BEND 084117000 08411700007912 SUGAR LAND BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 155 245 245 245 245 Y BRA SYSTEM OPERATIONS PERMIT Sugar Land to WUG Contract
FORT BEND COUNTY MUD #108 H BRAZOS FORT BEND 084118000 08411800007912 SUGAR LAND BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 141 312 312 312 312 Y BRA SYSTEM OPERATIONS PERMIT Sugar Land to WUG Contract
FORT BEND COUNTY MUD #111 H BRAZOS FORT BEND 084119000 08411900007912 SUGAR LAND BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 186 417 417 417 417 Y BRA SYSTEM OPERATIONS PERMIT Sugar Land to WUG Contract
FORT BEND COUNTY MUD #23 H SAN JACINTO-BRAZOS FORT BEND 084121000 08412100007911 MISSOURI CITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 0 543 859 859 859 Y BRA SYSTEM OPERATIONS PERMIT Missouri City to WUG Contract 
FORT BEND COUNTY MUD #25 H SAN JACINTO-BRAZOS FORT BEND 084122000 08412200007911 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 0 1025 1025 1025 1025 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
FORT BEND COUNTY MUD #67 H BRAZOS FORT BEND 084126000 08412600007912 SUGAR LAND BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 197 441 441 441 441 Y BRA SYSTEM OPERATIONS PERMIT Sugar Land to WUG Contract
FORT BEND COUNTY MUD #68 H BRAZOS FORT BEND 084127000 08412700007912 SUGAR LAND BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 144 324 324 324 324 Y BRA SYSTEM OPERATIONS PERMIT Sugar Land to WUG Contract
FORT BEND COUNTY MUD #69 H BRAZOS FORT BEND 084128000 08412800007912 SUGAR LAND BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 117 260 260 260 260 Y BRA SYSTEM OPERATIONS PERMIT GCWA to WUG Contract
FORT BEND COUNTY MUD #81 H BRAZOS FORT BEND 084129000 08412900007912 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 253 734 734 734 734 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 2779 2779 2779 2779 2779 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
MANUFACTURING H BRAZOS FORT BEND 081001079 08100107907912 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 0 406 406 406 406 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
MANUFACTURING H SAN JACINTO FORT BEND 081001079 08100107907910 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 623 1292 1292 1292 1292 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
MEADOWS H SAN JACINTO FORT BEND 080792000 08079200007910 FORT BEND COUNTY WCID #2 BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 447 993 993 993 993 Y BRA SYSTEM OPERATIONS PERMIT FB WCID 2 to WUG Contract
MEADOWS H SAN JACINTO-BRAZOS FORT BEND 080792000 08079200007911 FORT BEND COUNTY WCID #2 BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 44 99 99 99 99 Y BRA SYSTEM OPERATIONS PERMIT FB WCID 2 to WUG Contract
MINING H BRAZOS BRAZORIA 081003020 08100302002012 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 44 44 44 44 44 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
MINING H BRAZOS-COLORADO BRAZORIA 081003020 08100302002013 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 160 160 160 160 160 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
MINING H SAN JACINTO-BRAZOS BRAZORIA 081003020 08100302002011 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 27 27 27 27 27 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
MINING H BRAZOS FORT BEND 081003079 08100307907912 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 189 383 383 383 383 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
MINING H SAN JACINTO FORT BEND 081003079 08100307907910 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 77 165 165 165 165 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
MINING H SAN JACINTO-BRAZOS FORT BEND 081003079 08100307907911 GULF COAST WATER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 86 703 717 717 717 Y BRA SYSTEM OPERATIONS PERMIT GCWA to WUG Contract
MISSOURI CITY H BRAZOS FORT BEND 080409000 08040900007912 MISSOURI CITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 395 1287 1287 1287 1287 Y BRA SYSTEM OPERATIONS PERMIT Missouri City to WUG Contract 
MISSOURI CITY H SAN JACINTO FORT BEND 080409000 08040900007910 MISSOURI CITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 0 480 1079 1079 1079 Y BRA SYSTEM OPERATIONS PERMIT Missouri City to WUG Contract 
MISSOURI CITY H SAN JACINTO-BRAZOS FORT BEND 080409000 08040900007911 MISSOURI CITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 0 2809 5675 5675 5675 Y BRA SYSTEM OPERATIONS PERMIT Missouri City to WUG Contract 
ORBIT SYSTEMS INC H SAN JACINTO-BRAZOS FORT BEND 084294000 08429400007911 BRAZOS RIVER AUTHORITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 4 10 10 10 10 Y BRA SYSTEM OPERATIONS PERMIT BRA to WUG Contract
PLANTATION MUD H SAN JACINTO-BRAZOS FORT BEND 084303000 08430300007911 SUGAR LAND BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 87 135 135 135 135 Y BRA SYSTEM OPERATIONS PERMIT Sugar Land to WUG Contract
SIENNA PLANTATION MUD #2 H SAN JACINTO-BRAZOS FORT BEND 084334000 08433400007911 MISSOURI CITY BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 318 740 772 772 772 Y BRA SYSTEM OPERATIONS PERMIT Missouri City to WUG Contract 
SUGAR LAND H SAN JACINTO FORT BEND 080585000 08058500007910 SUGAR LAND BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 0 35 35 35 35 Y BRA SYSTEM OPERATIONS PERMIT Sugar Land to WUG Contract
SUGAR LAND H SAN JACINTO-BRAZOS FORT BEND 080585000 08058500007911 SUGAR LAND BRA SYSTEM OPERATIONS PERMIT H BRAZOS RESERVOIR 120B012 0 0 778 1216 1216 1216 Y BRA SYSTEM OPERATIONS PERMIT Sugar Land to WUG Contract
IRRIGATION H BRAZOS BRAZORIA 081004020 08100402002012 GULF COAST WATER AUTHORITY BRAZORIA INTERRUPTIBLE IRRIGATIION SUPPLY H BRAZOS BRAZORIA BIIS12 1804 1434 1293 1207 1157 1157 Y BRAZORIA INTERRUPTIBLE IRRIGATION

y p pp y
Irrigation

IRRIGATION H SAN JACINTO-BRAZOS BRAZORIA 081004020 08100402002011 GULF COAST WATER AUTHORITY BRAZORIA INTERRUPTIBLE IRRIGATIION SUPPLY H BRAZOS BRAZORIA BIIS12 63173 45325 55707 55793 55843 55843 Y BRAZORIA INTERRUPTIBLE IRRIGATION
y p pp y
Irrigation

IRRIGATION H SAN JACINTO-BRAZOS BRAZORIA 081004020 08100402002011 GULF COAST WATER AUTHORITY BRAZORIA INTERRUPTIBLE IRRIGATIION SUPPLY - SJB H SAN JACINTO-BRAZOS BRAZORIA BIISJB11 33212 40000 7000 7000 7000 7000 Y BRAZORIA INTERRUPTIBLE IRRIGATION
y p pp y
Irrigation

IRRIGATION H SAN JACINTO-BRAZOS GALVESTON 081004084 08100408408411 GULF COAST WATER AUTHORITY BRAZORIA INTERRUPTIBLE IRRIGATIION SUPPLY - SJB H SAN JACINTO-BRAZOS BRAZORIA BIISJB11 6788 0 0 0 0 0 Y BRAZORIA INTERRUPTIBLE IRRIGATION
y p pp y
Irrigation

MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 BRAZOS RIVER AUTHORITY BRAZORIA OCR H BRAZOS RESERVOIR BRAOCR12 0 0 0 0 0 20344 Y BRAZORIA OCR BRA to WUG Contract
MANUFACTURING H SAN JACINTO-BRAZOS BRAZORIA 081001020 08100102002011 BRAZOS RIVER AUTHORITY BRAZORIA OCR H BRAZOS RESERVOIR BRAOCR12 0 0 0 0 0 3656 Y BRAZORIA OCR BRA to WUG Contract
BEACH CITY H TRINITY CHAMBERS 080822000 08082200003608 CHAMBERS LIBERTY COUNTIES NAVIGATIONAL DISTRICT TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 3460804279B08 0 42 52 61 69 74 Y CLCND W Chambers System CLCND to WUG Contract
BEACH CITY H TRINITY-SAN JACINTO CHAMBERS 080822000 08082200003609 CHAMBERS LIBERTY COUNTIES NAVIGATIONAL DISTRICT TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 3460804279B08 0 238 298 353 414 478 Y CLCND W Chambers System CLCND to WUG Contract
COUNTY-OTHER H TRINITY CHAMBERS 080757036 08075703603608 CHAMBERS LIBERTY COUNTIES NAVIGATIONAL DISTRICT TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 3460804279B08 0 187 180 173 168 166 Y CLCND W Chambers System CLCND to WUG Contract
COUNTY-OTHER H TRINITY-SAN JACINTO CHAMBERS 080757036 08075703603609 CHAMBERS LIBERTY COUNTIES NAVIGATIONAL DISTRICT TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 3460804279B08 0 101 100 99 97 99 Y CLCND W Chambers System CLCND to WUG Contract
MONT BELVIEU H TRINITY CHAMBERS 080413000 08041300003608 CHAMBERS LIBERTY COUNTIES NAVIGATIONAL DISTRICT TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 3460804279B08 0 677 824 955 1090 1230 Y CLCND W Chambers System CLCND to WUG Contract
MONT BELVIEU H TRINITY-SAN JACINTO CHAMBERS 080413000 08041300003609 CHAMBERS LIBERTY COUNTIES NAVIGATIONAL DISTRICT TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 3460804279B08 0 268 335 396 462 532 Y CLCND W Chambers System CLCND to WUG Contract
OLD RIVER-WINFREE H TRINITY CHAMBERS 080727000 08072700003608 CHAMBERS LIBERTY COUNTIES NAVIGATIONAL DISTRICT TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 3460804279B08 0 178 189 198 211 225 Y CLCND W Chambers System CLCND to WUG Contract
BLUE BELL MANOR UTILITY COMPANY H SAN JACINTO HARRIS 084026000 08402600010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 140 363 413 407 402 402 Y COH GRP COH GRP Participation
EL DORADO UD H SAN JACINTO HARRIS 084101000 08410100010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 130 325 403 440 481 526 Y COH GRP COH GRP Participation
GREEN TRAILS MUD H SAN JACINTO HARRIS 084143000 08414300010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 224 668 862 973 1087 1204 Y COH GRP COH GRP Participation
HARRIS COUNTY MUD #11 H SAN JACINTO HARRIS 084153000 08415300010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 102 303 389 437 487 543 Y COH GRP COH GRP Participation
HARRIS COUNTY MUD #119 INWOOD NORTH H SAN JACINTO HARRIS 084154000 08415400010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 211 588 665 652 644 644 Y COH GRP COH GRP Participation
HARRIS COUNTY MUD #153 H SAN JACINTO HARRIS 084161000 08416100010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 295 1069 1559 1961 2373 2782 Y COH GRP COH GRP Participation
HARRIS COUNTY MUD #154 H SAN JACINTO HARRIS 084162000 08416200010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 163 532 721 860 995 1141 Y COH GRP COH GRP Participation
HARRIS COUNTY MUD #189 H SAN JACINTO HARRIS 084174000 08417400010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 193 621 838 995 1148 1311 Y COH GRP COH GRP Participation
HARRIS COUNTY UD #14 H SAN JACINTO HARRIS 084190000 08419000010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 143 409 511 559 609 661 Y COH GRP COH GRP Participation
HARRIS COUNTY UD #15 H SAN JACINTO HARRIS 084191000 08419100010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 104 312 403 455 509 568 Y COH GRP COH GRP Participation
HARRIS COUNTY WCID #133 H SAN JACINTO HARRIS 084195000 08419500010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 181 480 553 546 550 550 Y COH GRP COH GRP Participation
HOUSTON H SAN JACINTO HARRIS 080285000 08028500010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 -3762 -11417 -16809 -19870 -22399 -24990 Y COH GRP COH GRP Participation
LONGHORN TOWN UD H SAN JACINTO HARRIS 084235000 08423500010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 167 574 857 1105 1351 1597 Y COH GRP COH GRP Participation
MASON CREEK UD H SAN JACINTO HARRIS 084247000 08424700010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 566 1487 1696 1682 1674 1674 Y COH GRP COH GRP Participation
NORTH BELT UD H SAN JACINTO HARRIS 084275000 08427500010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 112 384 541 666 796 926 Y COH GRP COH GRP Participation
NORTH GREEN MUD H SAN JACINTO HARRIS 084279000 08427900010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 84 242 300 321 345 372 Y COH GRP COH GRP Participation
NORTHWEST PARK MUD H SAN JACINTO HARRIS 084287000 08428700010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 662 2179 2525 2474 2450 2450 Y COH GRP COH GRP Participation
SUNBELT FWSD H SAN JACINTO HARRIS 084350000 08435000010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 0 2418 4018 5005 5967 Y COH GRP COH GRP Participation
WEST HARRIS COUNTY MUD #6 H SAN JACINTO HARRIS 084387000 08438700010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 135 360 416 406 401 401 Y COH GRP COH GRP Participation
WOODCREEK MUD H SAN JACINTO HARRIS 084404000 08440400010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 150 521 739 913 1092 1271 Y COH GRP COH GRP Participation
MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 THE DOW CHEMICAL CO. DOW OFFCHANNEL RESERVOIR H BRAZOS RESERVOIR DOWOCR12 0 19048 19048 19048 19048 19048 Y DOW OFFCHANNEL RESERVOIR DOW to WUG Contract
MANUFACTURING H SAN JACINTO-BRAZOS BRAZORIA 081001020 08100102002011 THE DOW CHEMICAL CO. DOW OFFCHANNEL RESERVOIR H BRAZOS RESERVOIR DOWOCR12 0 2752 2752 2752 2752 2752 Y DOW OFFCHANNEL RESERVOIR DOW to WUG Contract
ANGLETON H SAN JACINTO-BRAZOS BRAZORIA 080018000 08001800002011 BRAZOSPORT WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS BRAZORIA 346120536612 137 98 103 112 160 231 Y EXPAND/INCREASE CURRENT CONTRACTS BWA to WUG Contract
BACLIFF MUD H SAN JACINTO-BRAZOS GALVESTON 084012000 08401200008411 GULF COAST WATER AUTHORITY SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER H SAN JACINTO-BRAZOS BRAZORIA 3461105357A11 0 59 59 59 59 59 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
BACLIFF MUD H SAN JACINTO-BRAZOS GALVESTON 084012000 08401200008411 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 0 465 465 465 465 465 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
BACLIFF MUD H SAN JACINTO-BRAZOS GALVESTON 084012000 08401200008411 GULF COAST WATER AUTHORITY BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 0 106 106 106 106 106 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
BELLAIRE H SAN JACINTO HARRIS 080046000 08004600010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 1142 0 0 0 0 Y EXPAND/INCREASE CURRENT CONTRACTS COH to WUG Contract
CHCRWA H SAN JACINTO HARRIS CHCRWA CHCRWA10110 CHCRWA HOUSTON LAKE/RESERVOIR H SAN JACINTO RESERVOIR 1003010 0 977 862 720 631 546 Y EXPAND/INCREASE CURRENT CONTRACTS CHCRWA to WUG Contract
CHCRWA H SAN JACINTO HARRIS CHCRWA CHCRWA10110 CHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 794 0 0 0 0 Y EXPAND/INCREASE CURRENT CONTRACTS CHCRWA to WUG Contract
CLUTE H SAN JACINTO-BRAZOS BRAZORIA 080118000 08011800002011 BRAZOSPORT WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS BRAZORIA 346120536612 0 0 24 42 84 144 Y EXPAND/INCREASE CURRENT CONTRACTS BWA to WUG Contract
COUNTY-OTHER H BRAZOS-COLORADO BRAZORIA 080757020 08075702002013 BRAZOSPORT WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS BRAZORIA 346120536612 1752 1852 2005 681 0 0 Y EXPAND/INCREASE CURRENT CONTRACTS BWA to WUG Contract
COUNTY-OTHER H SAN JACINTO-BRAZOS BRAZORIA 080757020 08075702002011 BRAZOSPORT WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS BRAZORIA 346120536612 4730 3837 4313 5198 5355 4546 Y EXPAND/INCREASE CURRENT CONTRACTS BWA to WUG Contract
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COUNTY-OTHER H SAN JACINTO-BRAZOS GALVESTON 080757084 08075708408411 GULF COAST WATER AUTHORITY SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER H SAN JACINTO-BRAZOS BRAZORIA 3461105357A11 0 248 248 248 248 248 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
COUNTY-OTHER H SAN JACINTO-BRAZOS GALVESTON 080757084 08075708408411 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 0 1962 1962 1962 1962 1962 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
COUNTY-OTHER H SAN JACINTO-BRAZOS GALVESTON 080757084 08075708408411 GULF COAST WATER AUTHORITY BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 0 449 449 449 449 449 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
DICKINSON H SAN JACINTO-BRAZOS GALVESTON 080165000 08016500008411 GALVESTON COUNTY WCID #1 SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER H SAN JACINTO-BRAZOS BRAZORIA 3461105357A11 0 59 59 59 59 59 Y EXPAND/INCREASE CURRENT CONTRACTS GC WCID 1 Contract
DICKINSON H SAN JACINTO-BRAZOS GALVESTON 080165000 08016500008411 GALVESTON COUNTY WCID #1 BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 0 469 469 469 469 469 Y EXPAND/INCREASE CURRENT CONTRACTS GC WCID 1 Contract
DICKINSON H SAN JACINTO-BRAZOS GALVESTON 080165000 08016500008411 GALVESTON COUNTY WCID #1 BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 0 107 107 107 107 107 Y EXPAND/INCREASE CURRENT CONTRACTS GC WCID 1 Contract
FREEPORT H SAN JACINTO-BRAZOS BRAZORIA 080217000 08021700002011 BRAZOSPORT WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS BRAZORIA 346120536612 0 95 263 439 670 950 Y EXPAND/INCREASE CURRENT CONTRACTS BWA to WUG Contract
GALVESTON H SAN JACINTO-BRAZOS GALVESTON 080227000 08022700008411 CITY OF GALVESTON SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER H SAN JACINTO-BRAZOS BRAZORIA 3461105357A11 0 677 677 677 677 677 Y EXPAND/INCREASE CURRENT CONTRACTS Galveston to WUG Contract
GALVESTON H SAN JACINTO-BRAZOS GALVESTON 080227000 08022700008411 CITY OF GALVESTON BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 0 5360 5360 5360 5360 5360 Y EXPAND/INCREASE CURRENT CONTRACTS Galveston to WUG Contract
GALVESTON H SAN JACINTO-BRAZOS GALVESTON 080227000 08022700008411 CITY OF GALVESTON BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 0 1225 1225 1225 1225 1225 Y EXPAND/INCREASE CURRENT CONTRACTS Galveston to WUG Contract
GALVESTON COUNTY WCID #12 H SAN JACINTO-BRAZOS GALVESTON 084136000 08413600008411 GULF COAST WATER AUTHORITY SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER H SAN JACINTO-BRAZOS BRAZORIA 3461105357A11 0 213 213 213 213 213 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
GALVESTON COUNTY WCID #12 H SAN JACINTO-BRAZOS GALVESTON 084136000 08413600008411 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 0 1688 1688 1688 1688 1688 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
GALVESTON COUNTY WCID #12 H SAN JACINTO-BRAZOS GALVESTON 084136000 08413600008411 GULF COAST WATER AUTHORITY BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 0 386 386 386 386 386 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
HITCHCOCK H SAN JACINTO-BRAZOS GALVESTON 080279000 08027900008411 GULF COAST WATER AUTHORITY SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER H SAN JACINTO-BRAZOS BRAZORIA 3461105357A11 0 17 17 17 17 17 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
HITCHCOCK H SAN JACINTO-BRAZOS GALVESTON 080279000 08027900008411 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 0 134 134 134 134 134 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
HITCHCOCK H SAN JACINTO-BRAZOS GALVESTON 080279000 08027900008411 GULF COAST WATER AUTHORITY BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 0 31 31 31 31 31 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
HUMBLE H SAN JACINTO HARRIS 080289000 08028900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 1718 0 0 0 0 Y EXPAND/INCREASE CURRENT CONTRACTS COH to WUG Contract
LAKE JACKSON H SAN JACINTO-BRAZOS BRAZORIA 080338000 08033800002011 BRAZOSPORT WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS BRAZORIA 346120536612 744 708 830 1049 1349 1703 Y EXPAND/INCREASE CURRENT CONTRACTS BWA to WUG Contract
MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 BRAZOSPORT WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS BRAZORIA 346120536612 326 252 130 124 0 0 Y EXPAND/INCREASE CURRENT CONTRACTS BWA to WUG Contract
MANUFACTURING H SAN JACINTO-BRAZOS BRAZORIA 081001020 08100102002011 BRAZOSPORT WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS BRAZORIA 346120536612 844 4 6 0 0 Y EXPAND/INCREASE CURRENT CONTRACTS BWA to WUG Contract
MANUFACTURING H SAN JACINTO-BRAZOS FORT BEND 081001079 08100107907911 FORT BEND CO. WCID 1 SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER H SAN JACINTO-BRAZOS FORT BEND 346110517011 0 148 824 940 1016 1016 Y EXPAND/INCREASE CURRENT CONTRACTS FB WCID 1 to WUG Contract
MANUFACTURING H SAN JACINTO-BRAZOS HARRIS 081001101 08100110110111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 8611 3177 0 0 0 Y EXPAND/INCREASE CURRENT CONTRACTS COH to WUG Contract
NFBWA H SAN JACINTO HARRIS NFBWA NFBWA10110 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 444 0 0 0 0 Y EXPAND/INCREASE CURRENT CONTRACTS NFBWA to WUG Contract
NHCRWA H SAN JACINTO HARRIS 088000000 08800000010110 NHCRWA HOUSTON LAKE/RESERVOIR H SAN JACINTO RESERVOIR 1003010 0 30880 30880 32734 29030 25398 Y EXPAND/INCREASE CURRENT CONTRACTS NHCRWA to WUG Contract
NHCRWA H SAN JACINTO HARRIS 088000000 08800000010110 NHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 25573 14181 7419 3616 0 Y EXPAND/INCREASE CURRENT CONTRACTS NHCRWA to WUG Contract
OYSTER CREEK H SAN JACINTO-BRAZOS BRAZORIA 080730000 08073000002011 BRAZOSPORT WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS BRAZORIA 346120536612 25 31 42 57 76 100 Y EXPAND/INCREASE CURRENT CONTRACTS BWA to WUG Contract
RICHWOOD H SAN JACINTO-BRAZOS BRAZORIA 080501000 08050100002011 BRAZOSPORT WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS BRAZORIA 346120536612 36 33 36 42 56 76 Y EXPAND/INCREASE CURRENT CONTRACTS BWA to WUG Contract
SAN LEON MUD H SAN JACINTO-BRAZOS GALVESTON 084329000 08432900008411 GULF COAST WATER AUTHORITY SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER H SAN JACINTO-BRAZOS BRAZORIA 3461105357A11 0 117 117 117 117 117 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
SAN LEON MUD H SAN JACINTO-BRAZOS GALVESTON 084329000 08432900008411 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 0 930 930 930 930 930 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
SAN LEON MUD H SAN JACINTO-BRAZOS GALVESTON 084329000 08432900008411 GULF COAST WATER AUTHORITY BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 0 213 213 213 213 213 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
SEABROOK H SAN JACINTO-BRAZOS HARRIS 080545000 08054500010111 CITY OF PASADENA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 967 0 0 0 0 Y EXPAND/INCREASE CURRENT CONTRACTS Pasadena to WUG Contract
STEAM ELECTRIC POWER H SAN JACINTO HARRIS 081002101 08100210110110 CITY OF HOUSTON HOUSTON LAKE/RESERVOIR H SAN JACINTO RESERVOIR 1003010 0 3286 3357 4189 5154 6027 Y EXPAND/INCREASE CURRENT CONTRACTS COH to WUG Contract
SUNBELT FWSD H SAN JACINTO HARRIS 084350000 08435000010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 2842 1459 553 246 0 Y EXPAND/INCREASE CURRENT CONTRACTS COH to WUG Contract
TEXAS CITY H SAN JACINTO-BRAZOS GALVESTON 080602000 08060200008411 GULF COAST WATER AUTHORITY SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER H SAN JACINTO-BRAZOS BRAZORIA 3461105357A11 0 940 940 940 940 940 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
TEXAS CITY H SAN JACINTO-BRAZOS GALVESTON 080602000 08060200008411 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 0 7444 7444 7444 7444 7444 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
TEXAS CITY H SAN JACINTO-BRAZOS GALVESTON 080602000 08060200008411 GULF COAST WATER AUTHORITY BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 0 1701 1701 1701 1701 1701 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
TIKI ISLAND H SAN JACINTO-BRAZOS GALVESTON 080973000 08097300008411 GULF COAST WATER AUTHORITY SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER H SAN JACINTO-BRAZOS BRAZORIA 3461105357A11 0 59 59 59 59 59 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
TIKI ISLAND H SAN JACINTO-BRAZOS GALVESTON 080973000 08097300008411 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 0 465 465 465 465 465 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
TIKI ISLAND H SAN JACINTO-BRAZOS GALVESTON 080973000 08097300008411 GULF COAST WATER AUTHORITY BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 0 106 106 106 106 106 Y EXPAND/INCREASE CURRENT CONTRACTS GCWA to WUG Contract
WHCRWA H SAN JACINTO FORT BEND 088002000 08800200007910 WHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 219 471 286 209 0 Y EXPAND/INCREASE CURRENT CONTRACTS WHCRWA to WUG Contract
WHCRWA H SAN JACINTO HARRIS 088002000 08800200010110 WHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 31618 12123 6225 3861 0 Y EXPAND/INCREASE CURRENT CONTRACTS WHCRWA to WUG Contract
AMES H TRINITY LIBERTY 080676000 08067600014608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 22 42 60 84 113 Y EXPANDED USE OF GW EXPANDED USE OF GW
ANGLETON H SAN JACINTO-BRAZOS BRAZORIA 080018000 08001800002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 46 58 54 61 71 Y EXPANDED USE OF GW EXPANDED USE OF GW
BAILEY'S PRAIRIE H BRAZOS BRAZORIA 080817000 08081700002012 None GULF COAST AQUIFER H BRAZOS BRAZORIA 0201512 0 0 0 0 1 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
BAILEY'S PRAIRIE H SAN JACINTO-BRAZOS BRAZORIA 080817000 08081700002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 3 5 7 10 15 Y EXPANDED USE OF GW EXPANDED USE OF GW
BAYOU VISTA H SAN JACINTO-BRAZOS GALVESTON 080759000 08075900008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 3 4 4 4 4 Y EXPANDED USE OF GW EXPANDED USE OF GW
BAYTOWN H TRINITY-SAN JACINTO CHAMBERS 080042000 08004200003609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO HARRIS 1011509 0 9 14 18 23 28 Y EXPANDED USE OF GW EXPANDED USE OF GW
BAYTOWN H SAN JACINTO HARRIS 080042000 08004200010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 1 1 1 2 4 Y EXPANDED USE OF GW EXPANDED USE OF GW
BAYTOWN H TRINITY-SAN JACINTO HARRIS 080042000 08004200010109 None GULF COAST AQUIFER H TRINITY-SAN JACINTO HARRIS 1011509 0 1 7 7 7 7 Y EXPANDED USE OF GW EXPANDED USE OF GW
BEACH CITY H TRINITY CHAMBERS 080822000 08082200003608 None GULF COAST AQUIFER H TRINITY CHAMBERS 0361508 0 2 3 4 6 7 Y EXPANDED USE OF GW EXPANDED USE OF GW
BEACH CITY H TRINITY-SAN JACINTO CHAMBERS 080822000 08082200003609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO CHAMBERS 0361509 0 22 35 44 52 58 Y EXPANDED USE OF GW EXPANDED USE OF GW
BEASLEY H BRAZOS FORT BEND 081012000 08101200007912 None GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 1 2 4 6 8 Y EXPANDED USE OF GW EXPANDED USE OF GW
BEASLEY H BRAZOS-COLORADO FORT BEND 081012000 08101200007913 None GULF COAST AQUIFER H BRAZOS-COLORADO FORT BEND 0791513 0 11 24 38 58 82 Y EXPANDED USE OF GW EXPANDED USE OF GW
BELLAIRE H SAN JACINTO HARRIS 080046000 08004600010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 52 104 104 104 104 Y EXPANDED USE OF GW EXPANDED USE OF GW
BELLVILLE H BRAZOS AUSTIN 080048000 08004800000812 None GULF COAST AQUIFER H BRAZOS AUSTIN 0081512 0 285 472 568 618 697 Y EXPANDED USE OF GW EXPANDED USE OF GW
BRAZORIA COUNTY MUD #1 H SAN JACINTO-BRAZOS BRAZORIA 084030000 08403000002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 300 650 955 1294 1648 Y EXPANDED USE OF GW EXPANDED USE OF GW
BRAZORIA COUNTY MUD #2 H BRAZOS BRAZORIA 084031000 08403100002012 None GULF COAST AQUIFER H BRAZOS BRAZORIA 0201512 0 380 813 1200 1621 2060 Y EXPANDED USE OF GW EXPANDED USE OF GW
BRAZORIA COUNTY MUD #3 H SAN JACINTO-BRAZOS BRAZORIA 084032000 08403200002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 217 468 687 931 1186 Y EXPANDED USE OF GW EXPANDED USE OF GW
BROOKSHIRE H BRAZOS WALLER 080077000 08007700023712 None GULF COAST AQUIFER H BRAZOS WALLER 2371512 0 124 304 506 754 1050 Y EXPANDED USE OF GW EXPANDED USE OF GW
BROOKSIDE VILLAGE H SAN JACINTO-BRAZOS BRAZORIA 080078000 08007800002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 14 39 63 91 124 Y EXPANDED USE OF GW EXPANDED USE OF GW
BUFFALO H TRINITY LEON 080083000 08008300014508 None CARRIZO-WILCOX AQUIFER H TRINITY LEON 1451008 0 36 53 49 44 47 Y EXPANDED USE OF GW EXPANDED USE OF GW
CENTERVILLE H TRINITY LEON 080105000 08010500014508 None CARRIZO-WILCOX AQUIFER H TRINITY LEON 1451008 0 14 21 18 16 17 Y EXPANDED USE OF GW EXPANDED USE OF GW
CLEAR BROOK CITY MUD WOODMEADOWS H SAN JACINTO HARRIS 084063000 08406300010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 18 38 38 38 38 Y EXPANDED USE OF GW EXPANDED USE OF GW
CLEAR LAKE SHORES H SAN JACINTO-BRAZOS GALVESTON 080764000 08076400008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 1 1 1 1 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
CLEVELAND H SAN JACINTO LIBERTY 080116000 08011600014610 None GULF COAST AQUIFER H SAN JACINTO LIBERTY 1461510 0 24 51 75 123 188 Y EXPANDED USE OF GW EXPANDED USE OF GW
CLUTE H SAN JACINTO-BRAZOS BRAZORIA 080118000 08011800002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 0 14 20 32 44 Y EXPANDED USE OF GW EXPANDED USE OF GW
COLDSPRING H SAN JACINTO SAN JACINTO 080122000 08012200020410 None GULF COAST AQUIFER H SAN JACINTO SAN JACINTO 2041510 0 7 12 15 16 17 Y EXPANDED USE OF GW EXPANDED USE OF GW
COLDSPRING H TRINITY SAN JACINTO 080122000 08012200020408 None GULF COAST AQUIFER H TRINITY SAN JACINTO 2041508 0 23 42 53 59 62 Y EXPANDED USE OF GW EXPANDED USE OF GW
CONROE H SAN JACINTO MONTGOMERY 080130000 08013000017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 37 359 626 858 Y EXPANDED USE OF GW EXPANDED USE OF GW
CONSOLIDATED WSC H TRINITY WALKER 084071000 08407100023608 None YEGUA-JACKSON AQUIFER H TRINITY WALKER 2363108 0 1 1 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H BRAZOS-COLORADO AUSTIN 080757008 08075700800813 None GULF COAST AQUIFER H BRAZOS-COLORADO AUSTIN 0081513 0 26 45 53 57 66 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H COLORADO AUSTIN 080757008 08075700800814 None GULF COAST AQUIFER H COLORADO AUSTIN 0081514 0 3 5 5 6 7 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H BRAZOS-COLORADO BRAZORIA 080757020 08075702002013 None GULF COAST AQUIFER H BRAZOS-COLORADO BRAZORIA 0201513 0 141 230 279 321 366 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H SAN JACINTO-BRAZOS BRAZORIA 080757020 08075702002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 1804 2457 2514 2437 2356 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H BRAZOS LEON 080757145 08075714514512 None CARRIZO-WILCOX AQUIFER H BRAZOS LEON 1451012 0 21 26 17 10 13 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY LEON 080757145 08075714514508 None SPARTA AQUIFER H TRINITY LEON 1452708 0 7 8 5 3 4 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY LEON 080757145 08075714514508 None QUEEN CITY AQUIFER H TRINITY LEON 1452408 0 6 8 5 2 3 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY LEON 080757145 08075714514508 None CARRIZO-WILCOX AQUIFER H TRINITY LEON 1451008 0 7 8 5 3 4 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H NECHES LIBERTY 080757146 08075714614606 None GULF COAST AQUIFER H NECHES LIBERTY 1461506 0 25 49 74 101 134 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H NECHES-TRINITY LIBERTY 080757146 08075714614607 None GULF COAST AQUIFER H NECHES-TRINITY LIBERTY 1461507 0 1 3 5 7 9 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H SAN JACINTO LIBERTY 080757146 08075714614610 None GULF COAST AQUIFER H SAN JACINTO LIBERTY 1461510 0 210 413 624 851 1133 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY LIBERTY 080757146 08075714614608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 156 463 789 1139 1584 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY-SAN JACINTO LIBERTY 080757146 08075714614609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO LIBERTY 1461509 0 30 60 90 123 163 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H BRAZOS MADISON 080757157 08075715715712 None SPARTA AQUIFER H BRAZOS MADISON 1572712 0 4 7 9 12 16 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY MADISON 080757157 08075715715708 None CARRIZO-WILCOX AQUIFER H TRINITY MADISON 1571008 0 50 100 57 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY MADISON 080757157 08075715715708 None QUEEN CITY AQUIFER H TRINITY MADISON 1572408 0 11 6 4 9 9 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY MADISON 080757157 08075715715708 None SPARTA AQUIFER H TRINITY MADISON 1572708 0 0 0 8 91 156 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H SAN JACINTO MONTGOMERY 080757170 08075717017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 406 2740 5360 7371 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY POLK 080757187 08075718718708 None GULF COAST AQUIFER H TRINITY POLK 1871508 0 71 124 174 260 356 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H SAN JACINTO SAN JACINTO 080757204 08075720420410 None GULF COAST AQUIFER H SAN JACINTO SAN JACINTO 2041510 0 106 184 223 246 261 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY SAN JACINTO 080757204 08075720420408 None GULF COAST AQUIFER H TRINITY SAN JACINTO 2041508 0 174 268 124 33 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY TRINITY 080757228 08075722822808 None GULF COAST AQUIFER H TRINITY TRINITY 2281508 0 32 35 21 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H TRINITY WALKER 080757236 08075723623608 None GULF COAST AQUIFER H TRINITY WALKER 2363108 0 1 0 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H BRAZOS WALLER 080757237 08075723723712 None GULF COAST AQUIFER H BRAZOS WALLER 2371512 0 0 28 65 136 216 Y EXPANDED USE OF GW EXPANDED USE OF GW
COUNTY-OTHER H SAN JACINTO WALLER 080757237 08075723723710 None GULF COAST AQUIFER H SAN JACINTO WALLER 2371510 0 172 386 594 888 1219 Y EXPANDED USE OF GW EXPANDED USE OF GW
CROSBY MUD H SAN JACINTO HARRIS 084078000 08407800010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 14 27 27 27 27 Y EXPANDED USE OF GW EXPANDED USE OF GW
CRYSTAL SPRNGS WATER COMPANY H SAN JACINTO MONTGOMERY 084081000 08408100017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 8 45 72 Y EXPANDED USE OF GW EXPANDED USE OF GW
DAISETTA H NECHES LIBERTY 080149000 08014900014606 None GULF COAST AQUIFER H NECHES LIBERTY 1461506 0 1 2 3 4 7 Y EXPANDED USE OF GW EXPANDED USE OF GW
DAISETTA H TRINITY LIBERTY 080149000 08014900014608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 2 3 4 7 11 Y EXPANDED USE OF GW EXPANDED USE OF GW
DANBURY H SAN JACINTO-BRAZOS BRAZORIA 080693000 08069300002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 0 7 14 25 39 Y EXPANDED USE OF GW EXPANDED USE OF GW
DAYTON H TRINITY LIBERTY 080152000 08015200014608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 424 816 1187 1618 2118 Y EXPANDED USE OF GW EXPANDED USE OF GW
DEER PARK H SAN JACINTO HARRIS 080154000 08015400010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 0 2 2 2 2 Y EXPANDED USE OF GW EXPANDED USE OF GW
DEER PARK H SAN JACINTO-BRAZOS HARRIS 080154000 08015400010111 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS HARRIS 1011511 0 1 2 2 2 2 Y EXPANDED USE OF GW EXPANDED USE OF GW
DICKINSON H SAN JACINTO-BRAZOS GALVESTON 080165000 08016500008411 GALVESTON COUNTY WCID #1 GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 33 50 50 50 50 Y EXPANDED USE OF GW EXPANDED USE OF GW
EAST PLANTATION UD H SAN JACINTO MONTGOMERY 084098000 08409800017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 11 38 59 Y EXPANDED USE OF GW EXPANDED USE OF GW
FLO COMMUNITY WSC H TRINITY LEON 084114000 08411400014508 None CARRIZO-WILCOX AQUIFER H TRINITY LEON 1451008 0 107 160 156 141 149 Y EXPANDED USE OF GW EXPANDED USE OF GW
FREEPORT H BRAZOS BRAZORIA 080217000 08021700002012 None GULF COAST AQUIFER H BRAZOS BRAZORIA 0201512 0 9 23 32 41 49 Y EXPANDED USE OF GW EXPANDED USE OF GW
FREEPORT H SAN JACINTO-BRAZOS BRAZORIA 080217000 08021700002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 45 150 213 256 291 Y EXPANDED USE OF GW EXPANDED USE OF GW
FRIENDSWOOD H SAN JACINTO-BRAZOS GALVESTON 080219000 08021900008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 28 40 38 40 40 Y EXPANDED USE OF GW EXPANDED USE OF GW
GALENA PARK H SAN JACINTO HARRIS 080226000 08022600010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 0 2 2 2 2 Y EXPANDED USE OF GW EXPANDED USE OF GW
GALVESTON COUNTY MUD #1 H SAN JACINTO-BRAZOS GALVESTON 084135000 08413500008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 5 8 8 8 8 Y EXPANDED USE OF GW EXPANDED USE OF GW
GALVESTON COUNTY WCID #12 H SAN JACINTO-BRAZOS GALVESTON 084136000 08413600008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 3 4 4 4 4 Y EXPANDED USE OF GW EXPANDED USE OF GW
HARDIN H TRINITY LIBERTY 080878000 08087800014608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 19 36 55 75 99 Y EXPANDED USE OF GW EXPANDED USE OF GW
HARDIN WSC H TRINITY LIBERTY 084148000 08414800014608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 102 200 298 406 532 Y EXPANDED USE OF GW EXPANDED USE OF GW
HARRIS COUNTY FWSD #6 H SAN JACINTO HARRIS 084151000 08415100010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 5 9 9 9 9 Y EXPANDED USE OF GW EXPANDED USE OF GW
HARRIS COUNTY MUD #53 H SAN JACINTO HARRIS 084186000 08418600010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 90 174 174 174 174 Y EXPANDED USE OF GW EXPANDED USE OF GW
HARRIS COUNTY MUD #8 H SAN JACINTO HARRIS 084189000 08418900010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 12 23 23 23 23 Y EXPANDED USE OF GW EXPANDED USE OF GW
HARRIS COUNTY WCID #21 H SAN JACINTO HARRIS 084196000 08419600010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 5 9 9 9 9 Y EXPANDED USE OF GW EXPANDED USE OF GW
HARRIS COUNTY WCID #36 H SAN JACINTO HARRIS 084197000 08419700010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 27 40 40 40 40 Y EXPANDED USE OF GW EXPANDED USE OF GW
HARRIS COUNTY WCID #50 H SAN JACINTO HARRIS 084198000 08419800010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 5 11 11 11 11 Y EXPANDED USE OF GW EXPANDED USE OF GW
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HARRIS COUNTY WCID #84 H SAN JACINTO HARRIS 084200000 08420000010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 0 1 1 1 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
HEMPSTEAD H BRAZOS WALLER 080271000 08027100023712 None GULF COAST AQUIFER H BRAZOS WALLER 2371512 0 473 1076 1766 2581 3539 Y EXPANDED USE OF GW EXPANDED USE OF GW
HILLCREST H SAN JACINTO-BRAZOS BRAZORIA 080881000 08088100002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 0 0 0 0 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
HITCHCOCK H SAN JACINTO-BRAZOS GALVESTON 080279000 08027900008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 1 0 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
HOLIDAY LAKES H SAN JACINTO-BRAZOS BRAZORIA 080779000 08077900002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 0 0 0 0 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
HOUSTON H SAN JACINTO HARRIS 080285000 08028500010110 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 7398 14308 14308 14308 14308 Y EXPANDED USE OF GW EXPANDED USE OF GW
HOUSTON H SAN JACINTO-BRAZOS HARRIS 080285000 08028500010111 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 207 339 339 339 339 Y EXPANDED USE OF GW EXPANDED USE OF GW
HOUSTON H SAN JACINTO MONTGOMERY 080285000 08028500017010 CITY OF HOUSTON GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 62 173 305 481 689 Y EXPANDED USE OF GW EXPANDED USE OF GW
HUNTERS CREEK VILLAGE H SAN JACINTO HARRIS 080290000 08029000010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 24 47 47 47 47 Y EXPANDED USE OF GW EXPANDED USE OF GW
IOWA COLONY H SAN JACINTO-BRAZOS BRAZORIA 080885000 08088500002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 3 11 20 29 39 Y EXPANDED USE OF GW EXPANDED USE OF GW
IRRIGATION H SAN JACINTO-BRAZOS BRAZORIA 081004020 08100402002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 0 4748 2105 1912 268 Y EXPANDED USE OF GW EXPANDED USE OF GW
IRRIGATION H NECHES LIBERTY 081004146 08100414614606 None GULF COAST AQUIFER H NECHES LIBERTY 1461506 0 12 24 35 47 78 Y EXPANDED USE OF GW EXPANDED USE OF GW
IRRIGATION H SAN JACINTO WALLER 081004237 08100423723710 None GULF COAST AQUIFER H BRAZOS WALLER 2371512 0 0 0 13 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
IRRIGATION H SAN JACINTO WALLER 081004237 08100423723710 None GULF COAST AQUIFER H SAN JACINTO WALLER 2371510 0 474 0 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
JACINTO CITY H SAN JACINTO HARRIS 080301000 08030100010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 9 22 22 22 22 Y EXPANDED USE OF GW EXPANDED USE OF GW
JAMAICA BEACH H SAN JACINTO-BRAZOS GALVESTON 080886000 08088600008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 4 7 7 7 7 Y EXPANDED USE OF GW EXPANDED USE OF GW
JEWETT H BRAZOS LEON 080887000 08088700014512 None CARRIZO-WILCOX AQUIFER H TRINITY LEON 1451008 0 9 13 13 12 13 Y EXPANDED USE OF GW EXPANDED USE OF GW
JEWETT H TRINITY LEON 080887000 08088700014508 None CARRIZO-WILCOX AQUIFER H TRINITY LEON 1451008 0 26 41 40 37 39 Y EXPANDED USE OF GW EXPANDED USE OF GW
KEMAH H SAN JACINTO-BRAZOS GALVESTON 080316000 08031600008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 4 7 7 7 7 Y EXPANDED USE OF GW EXPANDED USE OF GW
KENDLETON H BRAZOS-COLORADO FORT BEND KENDLETON KENDLETON07913 None GULF COAST AQUIFER H BRAZOS-COLORADO FORT BEND 0791513 0 43 100 173 267 388 Y EXPANDED USE OF GW EXPANDED USE OF GW
KENEFICK H TRINITY LIBERTY 081033000 08103300014608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 18 34 50 68 89 Y EXPANDED USE OF GW EXPANDED USE OF GW
LA PORTE H SAN JACINTO HARRIS 080346000 08034600010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 2 4 4 4 4 Y EXPANDED USE OF GW EXPANDED USE OF GW
LA PORTE H SAN JACINTO-BRAZOS HARRIS 080346000 08034600010111 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS HARRIS 1011511 0 33 71 71 71 71 Y EXPANDED USE OF GW EXPANDED USE OF GW
LAKE JACKSON H SAN JACINTO-BRAZOS BRAZORIA 080338000 08033800002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 333 473 508 515 521 Y EXPANDED USE OF GW EXPANDED USE OF GW
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY LIBERTY 084226000 08422600014608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 0 0 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY POLK 084226000 08422600018708 None GULF COAST AQUIFER H TRINITY POLK 1871508 0 0 0 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY TRINITY 084226000 08422600022808 None GULF COAST AQUIFER H TRINITY TRINITY 2281508 0 2 1 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY WALKER 084226000 08422600023608 None GULF COAST AQUIFER H TRINITY WALKER 2361508 0 0 1 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
LEAGUE CITY H SAN JACINTO-BRAZOS GALVESTON 080350000 08035000008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 77 119 119 119 119 Y EXPANDED USE OF GW EXPANDED USE OF GW
LIBERTY H TRINITY LIBERTY 080356000 08035600014608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 18 23 34 69 119 Y EXPANDED USE OF GW EXPANDED USE OF GW
LIVESTOCK H SAN JACINTO-BRAZOS BRAZORIA 081005020 08100502002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 13 0 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
LIVESTOCK H SAN JACINTO-BRAZOS GALVESTON 81005084 08100508408411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 10 26 26 26 26 Y EXPANDED USE OF GW EXPANDED USE OF GW
MADISONVILLE H TRINITY MADISON 080382000 08038200015708 None SPARTA AQUIFER H TRINITY MADISON 1572708 0 34 56 75 100 127 Y EXPANDED USE OF GW EXPANDED USE OF GW
MAGNOLIA H SAN JACINTO MONTGOMERY 080907000 08090700017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 11 39 61 82 99 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H BRAZOS AUSTIN 081001008 08100100800812 None GULF COAST AQUIFER H BRAZOS AUSTIN 0081512 0 19 36 51 64 85 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H BRAZOS-COLORADO AUSTIN 081001008 08100100800813 None GULF COAST AQUIFER H BRAZOS-COLORADO AUSTIN 0081513 0 4 7 11 14 18 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H SAN JACINTO-BRAZOS BRAZORIA 081001020 08100102002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 397 1821 2880 3364 3812 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H TRINITY-SAN JACINTO CHAMBERS 081001036 08100103603609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO CHAMBERS 0361509 0 191 197 189 154 139 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H SAN JACINTO-BRAZOS GALVESTON 081001084 08100108408411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 232 604 604 604 604 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H SAN JACINTO HARRIS 081001101 08100110110110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 3726 6894 6894 6894 6894 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H SAN JACINTO-BRAZOS HARRIS 081001101 08100110110111 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS HARRIS 1011511 0 486 899 899 899 899 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H TRINITY-SAN JACINTO HARRIS 081001101 08100110110109 None GULF COAST AQUIFER H TRINITY-SAN JACINTO HARRIS 1011509 0 528 976 976 976 976 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H TRINITY LEON 081001145 08100114514508 None QUEEN CITY AQUIFER H TRINITY LEON 1452408 0 0 0 0 0 8 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H TRINITY LEON 081001145 08100114514508 None CARRIZO-WILCOX AQUIFER H BRAZOS LEON 1451012 0 0 105 234 291 390 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H TRINITY LEON 081001145 08100114514508 None CARRIZO-WILCOX AQUIFER H TRINITY LEON 1451008 0 128 148 145 202 201 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H SAN JACINTO LIBERTY 081001146 08100114614610 None GULF COAST AQUIFER H SAN JACINTO LIBERTY 1461510 0 60 121 183 239 288 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H TRINITY LIBERTY 081001146 08100114614608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 12 23 35 46 55 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H TRINITY MADISON 081001157 08100115715708 None CARRIZO-WILCOX AQUIFER H TRINITY MADISON 1572408 0 0 0 4 5 5 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H TRINITY MADISON 081001157 08100115715708 None CARRIZO-WILCOX AQUIFER H BRAZOS MADISON 1571012 0 0 41 68 61 61 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H TRINITY MADISON 081001157 08100115715708 None CARRIZO-WILCOX AQUIFER H TRINITY MADISON 1571008 0 29 15 11 41 72 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H SAN JACINTO SAN JACINTO 081001204 08100120420410 None GULF COAST AQUIFER H SAN JACINTO SAN JACINTO 2041510 0 4 8 12 15 20 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H SAN JACINTO WALKER 081001236 08100123623610 None GULF COAST AQUIFER H SAN JACINTO WALKER 2361510 0 92 176 262 337 416 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H TRINITY WALKER 081001236 08100123623608 None YEGUA-JACKSON AQUIFER H TRINITY WALKER 2363108 0 627 1324 1515 1817 2155 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H BRAZOS WALLER 081001237 08100123723712 None GULF COAST AQUIFER H BRAZOS WALLER 2371512 0 2 4 7 8 11 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANUFACTURING H SAN JACINTO WALLER 081001237 08100123723710 None GULF COAST AQUIFER H SAN JACINTO WALLER 2371510 0 10 19 27 36 44 Y EXPANDED USE OF GW EXPANDED USE OF GW
MANVEL H SAN JACINTO-BRAZOS BRAZORIA 080721000 08072100002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 23 25 22 18 15 Y EXPANDED USE OF GW EXPANDED USE OF GW
MERCY WSC H SAN JACINTO LIBERTY 084253000 08425300014610 None GULF COAST AQUIFER H SAN JACINTO LIBERTY 1461510 0 13 25 38 51 67 Y EXPANDED USE OF GW EXPANDED USE OF GW
MERCY WSC H SAN JACINTO SAN JACINTO 084253000 08425300020410 None GULF COAST AQUIFER H SAN JACINTO SAN JACINTO 2041510 0 66 117 149 166 175 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H BRAZOS AUSTIN 081003008 08100300800812 None GULF COAST AQUIFER H BRAZOS AUSTIN 0081512 0 4 7 9 11 13 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H BRAZOS-COLORADO AUSTIN 081003008 08100300800813 None GULF COAST AQUIFER H BRAZOS-COLORADO AUSTIN 0081513 0 0 0 0 1 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H COLORADO AUSTIN 081003008 08100300800814 None GULF COAST AQUIFER H COLORADO AUSTIN 0081514 0 1 1 2 2 2 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H BRAZOS-COLORADO BRAZORIA 081003020 08100302002013 None GULF COAST AQUIFER H BRAZOS-COLORADO BRAZORIA 0201513 0 133 182 226 243 246 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H SAN JACINTO-BRAZOS BRAZORIA 081003020 08100302002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 35 59 70 74 75 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H NECHES-TRINITY CHAMBERS 081003036 08100303603607 None GULF COAST AQUIFER H NECHES-TRINITY CHAMBERS 0361507 0 2 7 8 10 11 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H TRINITY CHAMBERS 081003036 08100303603608 None GULF COAST AQUIFER H TRINITY CHAMBERS 0361508 0 197 305 408 504 581 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H TRINITY-SAN JACINTO CHAMBERS 081003036 08100303603609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO CHAMBERS 0361509 0 102 26 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H BRAZOS-COLORADO FORT BEND 081003079 08100307907913 None GULF COAST AQUIFER H BRAZOS-COLORADO FORT BEND 0791513 0 4 4 6 7 9 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H NECHES-TRINITY GALVESTON 081003084 08100308408407 None GULF COAST AQUIFER H NECHES-TRINITY GALVESTON 0841507 0 0 1 1 1 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H SAN JACINTO-BRAZOS GALVESTON 081003084 08100308408411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 1 1 1 1 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H SAN JACINTO HARRIS 081003101 08100310110110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 15 24 24 24 24 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H SAN JACINTO-BRAZOS HARRIS 081003101 08100310110111 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS HARRIS 1011511 0 1 1 1 1 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H NECHES LIBERTY 081003146 08100314614606 None GULF COAST AQUIFER H NECHES LIBERTY 1461506 0 0 0 0 0 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H NECHES-TRINITY LIBERTY 081003146 08100314614607 None GULF COAST AQUIFER H NECHES-TRINITY LIBERTY 1461507 0 0 0 1 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H SAN JACINTO LIBERTY 081003146 08100314614610 None GULF COAST AQUIFER H SAN JACINTO LIBERTY 1461510 0 0 0 0 1 1 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H TRINITY LIBERTY 081003146 08100314614608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 57 109 157 211 268 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H TRINITY-SAN JACINTO LIBERTY 081003146 08100314614609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO LIBERTY 1461509 0 10 15 20 25 30 Y EXPANDED USE OF GW EXPANDED USE OF GW
MINING H TRINITY POLK 081003187 08100318718708 None GULF COAST AQUIFER H TRINITY POLK 1871508 0 2 3 4 5 6 Y EXPANDED USE OF GW EXPANDED USE OF GW
MONT BELVIEU H TRINITY CHAMBERS 080413000 08041300003608 None GULF COAST AQUIFER H TRINITY CHAMBERS 0361508 0 29 56 77 99 121 Y EXPANDED USE OF GW EXPANDED USE OF GW
MONT BELVIEU H TRINITY-SAN JACINTO CHAMBERS 080413000 08041300003609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO CHAMBERS 0361509 0 23 38 48 56 62 Y EXPANDED USE OF GW EXPANDED USE OF GW
MONTGOMERY H SAN JACINTO MONTGOMERY MONTGOMERY MONTGOMERY17010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 396 513 583 596 587 Y EXPANDED USE OF GW EXPANDED USE OF GW
MONTGOMERY COUNTY MUD #18 H SAN JACINTO MONTGOMERY 084261000 08426100017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 215 473 704 880 Y EXPANDED USE OF GW EXPANDED USE OF GW
MONTGOMERY COUNTY MUD #9 H SAN JACINTO MONTGOMERY 084264000 08426400017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 6 31 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
NEEDVILLE H BRAZOS FORT BEND 080428000 08042800007912 None GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 43 97 152 229 320 Y EXPANDED USE OF GW EXPANDED USE OF GW
NEEDVILLE H BRAZOS-COLORADO FORT BEND 080428000 08042800007913 None GULF COAST AQUIFER H BRAZOS-COLORADO FORT BEND 0791513 0 53 118 185 277 387 Y EXPANDED USE OF GW EXPANDED USE OF GW
NEW CANEY MUD H SAN JACINTO MONTGOMERY 084272000 08427200017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 0 5 55 Y EXPANDED USE OF GW EXPANDED USE OF GW
NEW WAVERLY H SAN JACINTO WALKER 080926000 08092600023610 None GULF COAST AQUIFER H SAN JACINTO WALKER 2361510 0 17 25 18 17 17 Y EXPANDED USE OF GW EXPANDED USE OF GW
NFBWA H BRAZOS FORT BEND NFBWA NFBWA07912 NFBWA GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 150 0 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
NFBWA H SAN JACINTO-BRAZOS FORT BEND NFBWA NFBWA07911 NFBWA GULF COAST AQUIFER H SAN JACINTO-BRAZOS FORT BEND 0791511 0 6440 2725 2725 2725 2725 Y EXPANDED USE OF GW EXPANDED USE OF GW
NORMANGEE H BRAZOS LEON 080927000 08092700014512 None CARRIZO-WILCOX AQUIFER H TRINITY LEON 1451008 0 4 7 6 5 6 Y EXPANDED USE OF GW EXPANDED USE OF GW
NORMANGEE H TRINITY LEON 080927000 08092700014508 None CARRIZO-WILCOX AQUIFER H TRINITY LEON 1451008 0 11 16 14 13 14 Y EXPANDED USE OF GW EXPANDED USE OF GW
NORMANGEE H TRINITY MADISON 080927000 08092700015708 None CARRIZO-WILCOX AQUIFER H TRINITY MADISON 1571008 0 2 3 3 4 4 Y EXPANDED USE OF GW EXPANDED USE OF GW
OLD RIVER-WINFREE H TRINITY CHAMBERS 080727000 08072700003608 None GULF COAST AQUIFER H TRINITY CHAMBERS 0361508 0 0 0 0 1 3 Y EXPANDED USE OF GW EXPANDED USE OF GW
ONALASKA H TRINITY POLK 080933000 08093300018708 None GULF COAST AQUIFER H TRINITY POLK 1871508 0 40 71 92 113 136 Y EXPANDED USE OF GW EXPANDED USE OF GW
ONALASKA WSC H TRINITY POLK 084293000 08429300018708 None GULF COAST AQUIFER H TRINITY POLK 1871508 0 4 7 2 6 15 Y EXPANDED USE OF GW EXPANDED USE OF GW
ORBIT SYSTEMS INC H BRAZOS-COLORADO BRAZORIA 084294000 08429400002013 None GULF COAST AQUIFER H BRAZOS-COLORADO BRAZORIA 0201513 0 5 12 20 27 36 Y EXPANDED USE OF GW EXPANDED USE OF GW
ORBIT SYSTEMS INC H SAN JACINTO-BRAZOS BRAZORIA 084294000 08429400002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 62 124 185 247 321 Y EXPANDED USE OF GW EXPANDED USE OF GW
OYSTER CREEK H SAN JACINTO-BRAZOS BRAZORIA 080730000 08073000002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 15 24 27 29 30 Y EXPANDED USE OF GW EXPANDED USE OF GW
PASADENA H SAN JACINTO HARRIS 080456000 08045600010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 145 277 277 277 277 Y EXPANDED USE OF GW EXPANDED USE OF GW
PASADENA H SAN JACINTO-BRAZOS HARRIS 080456000 08045600010111 CITY OF PASADENA GULF COAST AQUIFER H SAN JACINTO-BRAZOS HARRIS 1011511 0 40 77 77 77 77 Y EXPANDED USE OF GW EXPANDED USE OF GW
PEARLAND H SAN JACINTO-BRAZOS BRAZORIA 080457000 08045700002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 0 421 1142 1692 2074 Y EXPANDED USE OF GW EXPANDED USE OF GW
PEARLAND H SAN JACINTO-BRAZOS HARRIS 080457000 08045700010111 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS HARRIS 1011511 0 14 27 27 27 27 Y EXPANDED USE OF GW EXPANDED USE OF GW
PINE ISLAND H BRAZOS WALLER 080938000 08093800023712 None GULF COAST AQUIFER H BRAZOS WALLER 2371512 0 29 60 93 137 188 Y EXPANDED USE OF GW EXPANDED USE OF GW
PINE TRAILS UTILITY H SAN JACINTO HARRIS 084302000 08430200010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 14 26 26 26 26 Y EXPANDED USE OF GW EXPANDED USE OF GW
PINEY POINT VILLAGE H SAN JACINTO HARRIS 080468000 08046800010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 8 17 17 17 17 Y EXPANDED USE OF GW EXPANDED USE OF GW
PLEAK H BRAZOS FORT BEND 081053000 08105300007912 none GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 63 180 298 457 639 Y EXPANDED USE OF GW EXPANDED USE OF GW
PLUM GROVE H SAN JACINTO LIBERTY 081054000 08105400014610 None GULF COAST AQUIFER H SAN JACINTO LIBERTY 1461510 0 35 66 99 136 178 Y EXPANDED USE OF GW EXPANDED USE OF GW
POINT AQUARIUS MUD H SAN JACINTO MONTGOMERY 084305000 08430500017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 48 127 201 257 Y EXPANDED USE OF GW EXPANDED USE OF GW
POINT BLANK H TRINITY SAN JACINTO 081056000 08105600020408 None GULF COAST AQUIFER H TRINITY SAN JACINTO 2041508 0 11 19 23 26 27 Y EXPANDED USE OF GW EXPANDED USE OF GW
PRAIRIE VIEW H BRAZOS WALLER 080485000 08048500023712 None GULF COAST AQUIFER H BRAZOS WALLER 2371512 0 82 178 289 429 597 Y EXPANDED USE OF GW EXPANDED USE OF GW
PRAIRIE VIEW H SAN JACINTO WALLER 080485000 08048500023710 None GULF COAST AQUIFER H SAN JACINTO WALLER 2371510 0 9 20 32 47 66 Y EXPANDED USE OF GW EXPANDED USE OF GW
RICHWOOD H SAN JACINTO-BRAZOS BRAZORIA 080501000 08050100002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 15 20 21 22 23 Y EXPANDED USE OF GW EXPANDED USE OF GW
RIVER PLANTATION MUD H SAN JACINTO MONTGOMERY 084322000 08432200017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 16 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
RIVERSIDE WSC H TRINITY SAN JACINTO 084323000 08432300020408 None GULF COAST AQUIFER H TRINITY SAN JACINTO 2041508 0 29 63 120 152 187 Y EXPANDED USE OF GW EXPANDED USE OF GW
RIVERSIDE WSC H TRINITY WALKER 084323000 08432300023608 None GULF COAST AQUIFER H TRINITY WALKER 2361508 0 0 5 49 72 109 Y EXPANDED USE OF GW EXPANDED USE OF GW
ROMAN FOREST H SAN JACINTO MONTGOMERY 080801000 08080100017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 65 142 198 250 293 Y EXPANDED USE OF GW EXPANDED USE OF GW
SAN FELIPE H BRAZOS AUSTIN 080954000 08095400000812 None GULF COAST AQUIFER H BRAZOS AUSTIN 0081512 0 21 35 43 46 52 Y EXPANDED USE OF GW EXPANDED USE OF GW
SAN JACINTO WSC H TRINITY SAN JACINTO 084328000 08432800020408 None GULF COAST AQUIFER H TRINITY SAN JACINTO 2041508 0 68 122 155 171 181 Y EXPANDED USE OF GW EXPANDED USE OF GW
SAN LEON MUD H SAN JACINTO-BRAZOS GALVESTON 084329000 08432900008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 4 5 5 5 5 Y EXPANDED USE OF GW EXPANDED USE OF GW
SEABROOK H SAN JACINTO-BRAZOS HARRIS 080545000 08054500010111 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS HARRIS 1011511 0 45 87 87 87 87 Y EXPANDED USE OF GW EXPANDED USE OF GW
SEALY H BRAZOS AUSTIN 080549000 08054900000812 None GULF COAST AQUIFER H BRAZOS AUSTIN 0081512 0 360 608 725 785 888 Y EXPANDED USE OF GW EXPANDED USE OF GW
SHEPHERD H TRINITY SAN JACINTO 080746000 08074600020408 None GULF COAST AQUIFER H TRINITY SAN JACINTO 2041508 0 54 93 110 123 130 Y EXPANDED USE OF GW EXPANDED USE OF GW
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SHOREACRES H SAN JACINTO-BRAZOS HARRIS 080558000 08055800010111 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS HARRIS 1011511 0 2 3 3 3 3 Y EXPANDED USE OF GW EXPANDED USE OF GW
SIMONTON H BRAZOS FORT BEND 081062000 08106200007912 None GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 78 173 232 352 494 Y EXPANDED USE OF GW EXPANDED USE OF GW
SOUTH HOUSTON H SAN JACINTO HARRIS 080569000 08056900010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 21 47 47 47 47 Y EXPANDED USE OF GW EXPANDED USE OF GW
SOUTHSIDE PLACE H SAN JACINTO HARRIS 080572000 08057200010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 6 10 10 10 10 Y EXPANDED USE OF GW EXPANDED USE OF GW
SOUTHWEST UTILITIES H SAN JACINTO-BRAZOS BRAZORIA 084343000 08434300002011 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 0 0 1 3 7 Y EXPANDED USE OF GW EXPANDED USE OF GW
SOUTHWEST UTILITIES H SAN JACINTO LIBERTY 084343000 08434300014610 None GULF COAST AQUIFER H SAN JACINTO LIBERTY 1461510 0 2 4 6 9 12 Y EXPANDED USE OF GW EXPANDED USE OF GW
SPLENDORA H SAN JACINTO MONTGOMERY 080962000 08096200017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 6 17 25 Y EXPANDED USE OF GW EXPANDED USE OF GW
SPRING CREEK UD H SAN JACINTO MONTGOMERY 084344000 08434400017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 0 17 37 Y EXPANDED USE OF GW EXPANDED USE OF GW
STAGECOACH H SAN JACINTO MONTGOMERY STAGECOACH STAGECOACH17010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 7 15 24 36 Y EXPANDED USE OF GW EXPANDED USE OF GW
STEAM ELECTRIC POWER H SAN JACINTO-BRAZOS GALVESTON 081002084 08100208408411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 401 469 469 469 469 Y EXPANDED USE OF GW EXPANDED USE OF GW
STEAM ELECTRIC POWER H SAN JACINTO HARRIS 081002101 08100210110110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 2259 2641 2641 2641 2641 Y EXPANDED USE OF GW EXPANDED USE OF GW
STEAM ELECTRIC POWER H SAN JACINTO-BRAZOS HARRIS 081002101 08100210110111 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS HARRIS 1011511 0 94 117 117 117 117 Y EXPANDED USE OF GW EXPANDED USE OF GW
STEAM ELECTRIC POWER H TRINITY LIBERTY 081002146 08100214614608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 1278 1995 2869 3934 5077 Y EXPANDED USE OF GW EXPANDED USE OF GW
STEAM ELECTRIC POWER H TRINITY LIBERTY 081002146 08100214614608 None GULF COAST AQUIFER H TRINITY LIBERTY 1461508 0 0 0 0 0 156 Y EXPANDED USE OF GW EXPANDED USE OF GW
STEAM ELECTRIC POWER H SAN JACINTO MONTGOMERY 081002170 08100217017010 None GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 1037 811 728 588 502 Y EXPANDED USE OF GW EXPANDED USE OF GW
SURFSIDE BEACH H BRAZOS BRAZORIA 080967000 08096700002012 None GULF COAST AQUIFER H BRAZOS BRAZORIA 0201512 0 11 29 47 66 88 Y EXPANDED USE OF GW EXPANDED USE OF GW
SWEENY H BRAZOS-COLORADO BRAZORIA 080590000 08059000002013 None GULF COAST AQUIFER H BRAZOS-COLORADO BRAZORIA 0201513 0 0 17 37 68 106 Y EXPANDED USE OF GW EXPANDED USE OF GW
THE WOODLANDS H SAN JACINTO MONTGOMERY 088001000 08800100017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 4038 2033 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
TIKI ISLAND H SAN JACINTO-BRAZOS GALVESTON 080973000 08097300008411 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 0 4 6 6 6 6 Y EXPANDED USE OF GW EXPANDED USE OF GW
TRINITY H TRINITY TRINITY 080610000 08061000022808 None UNDIFFERENTIATED AQUIFER H TRINITY TRINITY 2282208 0 2 0 0 0 0 Y EXPANDED USE OF GW EXPANDED USE OF GW
VARNER CREEK UD H BRAZOS BRAZORIA 084370000 08437000002012 None GULF COAST AQUIFER H BRAZOS BRAZORIA 0201512 0 45 108 166 228 296 Y EXPANDED USE OF GW EXPANDED USE OF GW
WALKER COUNTY RURAL WSC H TRINITY WALKER 084372000 08437200023608 None SPARTA AQUIFER H TRINITY WALKER 2362708 0 78 119 119 131 146 Y EXPANDED USE OF GW EXPANDED USE OF GW
WALLER H SAN JACINTO HARRIS 080629000 08062900010110 None GULF COAST AQUIFER H SAN JACINTO WALLER 2371510 0 70 112 146 179 10 Y EXPANDED USE OF GW EXPANDED USE OF GW
WALLER H SAN JACINTO WALLER 080629000 08062900023710 None GULF COAST AQUIFER H SAN JACINTO WALLER 2371510 0 72 156 252 366 501 Y EXPANDED USE OF GW EXPANDED USE OF GW
WALLIS H BRAZOS-COLORADO AUSTIN 080630000 08063000000813 None GULF COAST AQUIFER H BRAZOS-COLORADO AUSTIN 0081513 0 16 24 29 31 36 Y EXPANDED USE OF GW EXPANDED USE OF GW
WEBSTER H SAN JACINTO-BRAZOS HARRIS 080635000 08063500010111 None GULF COAST AQUIFER H SAN JACINTO-BRAZOS HARRIS 1011511 0 68 135 135 135 135 Y EXPANDED USE OF GW EXPANDED USE OF GW
WEST HARDIN WSC H NECHES LIBERTY 084383000 08438300014606 None GULF COAST AQUIFER H NECHES LIBERTY 1461506 0 6 13 18 25 34 Y EXPANDED USE OF GW EXPANDED USE OF GW
WEST UNIVERSITY PL. H SAN JACINTO HARRIS 080643000 08064300010110 None GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 0 35 48 48 48 48 Y EXPANDED USE OF GW EXPANDED USE OF GW
FORT BEND COUNTY MUD #25 H SAN JACINTO-BRAZOS FORT BEND 084122000 08412200007911 None FORT BEND MUD 25 REUSE H SAN JACINTO-BRAZOS FORT BEND FBM2511 0 589 589 589 589 589 Y FORT BEND MUD 25 REUSE FORT BEND MUD 25 REUSE
COUNTY-OTHER H BRAZOS FORT BEND 080757079 08075707907912 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 13942 Y FORT BEND OCR BRA to WUG Contract
COUNTY-OTHER H SAN JACINTO FORT BEND 080757079 08075707907910 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 1800 Y FORT BEND OCR BRA to WUG Contract
COUNTY-OTHER H SAN JACINTO-BRAZOS FORT BEND 080757079 08075707907911 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 9339 Y FORT BEND OCR BRA to WUG Contract
FAIRCHILDS H BRAZOS FORT BEND 081019000 08101900007912 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 338 Y FORT BEND OCR BRA to WUG Contract
FIRST COLONY MUD #9 H BRAZOS FORT BEND 084113000 08411300007912 MISSOURI CITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 140 Y FORT BEND OCR Missouri City to WUG Contract 
FORT BEND COUNTY MUD #106 H BRAZOS FORT BEND 084117000 08411700007912 SUGAR LAND FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 161 Y FORT BEND OCR Sugar Land to WUG Contract
FORT BEND COUNTY MUD #23 H SAN JACINTO-BRAZOS FORT BEND 084121000 08412100007911 MISSOURI CITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 103 Y FORT BEND OCR Missouri City to WUG Contract 
FORT BEND COUNTY MUD #25 H SAN JACINTO-BRAZOS FORT BEND 084122000 08412200007911 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 1950 Y FORT BEND OCR BRA to WUG Contract
FORT BEND COUNTY MUD #81 H BRAZOS FORT BEND 084129000 08412900007912 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 796 Y FORT BEND OCR BRA to WUG Contract
MANUFACTURING H BRAZOS FORT BEND 081001079 08100107907912 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 16 Y FORT BEND OCR BRA to WUG Contract
MANUFACTURING H SAN JACINTO FORT BEND 081001079 08100107907910 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 5 Y FORT BEND OCR BRA to WUG Contract
MINING H BRAZOS FORT BEND 081003079 08100307907912 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 11 Y FORT BEND OCR BRA to WUG Contract
MINING H SAN JACINTO FORT BEND 081003079 08100307907910 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 5 Y FORT BEND OCR BRA to WUG Contract
MINING H SAN JACINTO-BRAZOS FORT BEND 081003079 08100307907911 GULF COAST WATER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 16 Y FORT BEND OCR GCWA to WUG Contract
MISSOURI CITY H SAN JACINTO FORT BEND 080409000 08040900007910 MISSOURI CITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 723 Y FORT BEND OCR Missouri City to WUG Contract 
MISSOURI CITY H SAN JACINTO-BRAZOS FORT BEND 080409000 08040900007911 MISSOURI CITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 3535 Y FORT BEND OCR Missouri City to WUG Contract 
ORBIT SYSTEMS INC H SAN JACINTO-BRAZOS FORT BEND 084294000 08429400007911 BRAZOS RIVER AUTHORITY FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 5 Y FORT BEND OCR BRA to WUG Contract
PLANTATION MUD H SAN JACINTO-BRAZOS FORT BEND 084303000 08430300007911 SUGAR LAND FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 88 Y FORT BEND OCR Sugar Land to WUG Contract
RICHMOND H BRAZOS FORT BEND 080500000 08050000007912 RICHMOND-ROSENBERG FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 167 Y FORT BEND OCR Richmond-Rosenberg to WUG Contract
ROSENBERG H BRAZOS FORT BEND 080518000 08051800007912 RICHMOND-ROSENBERG FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 90 3630 Y FORT BEND OCR Richmond-Rosenberg to WUG Contract
STEAM ELECTRIC POWER H BRAZOS FORT BEND 081002079 08100207907912 NRG FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 8500 Y FORT BEND OCR NRG to WUG Contract
SUGAR LAND H SAN JACINTO-BRAZOS FORT BEND 080585000 08058500007911 SUGAR LAND FORT BEND OCR H BRAZOS RESERVOIR FBCOCR12 0 0 0 0 0 673 Y FORT BEND OCR Sugar Land to WUG Contract
MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 BRAZOS RIVER AUTHORITY FREEPORT DESALINATION PLANT H GULF RESERVOIR FPDESAL24 0 0 0 0 29116 29116 Y FREEPORT DESALINATION PLANT BRA to WUG Contract
MANUFACTURING H SAN JACINTO-BRAZOS BRAZORIA 081001020 08100102002011 BRAZOS RIVER AUTHORITY FREEPORT DESALINATION PLANT H GULF RESERVOIR FPDESAL24 0 0 0 0 4484 4484 Y FREEPORT DESALINATION PLANT BRA to WUG Contract
FULSHEAR H BRAZOS FORT BEND 080869000 08086900007912 none FULSHEAR REUSE H BRAZOS FORT BEND FURU12 0 172 258 258 258 258 Y FULSHEAR REUSE Fulshear Reuse
FULSHEAR H SAN JACINTO-BRAZOS FORT BEND 080869000 08086900007911 none FULSHEAR REUSE H BRAZOS FORT BEND FURU12 0 115 172 172 172 172 Y FULSHEAR REUSE Fulshear Reuse
MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 GULF COAST WATER AUTHORITY GCWA OFFCHANNEL RESERVOIR H SAN JACINTO-BRAZOS RESERVOIR GCWAOC11 0 0 37920 37920 37920 37920 Y GCWA OFFCHANNEL RESERVOIR GCWA to WUG Contract
MANUFACTURING H SAN JACINTO-BRAZOS BRAZORIA 081001020 08100102002011 GULF COAST WATER AUTHORITY GCWA OFFCHANNEL RESERVOIR H SAN JACINTO-BRAZOS RESERVOIR GCWAOC11 0 0 1580 1580 1580 1580 Y GCWA OFFCHANNEL RESERVOIR GCWA to WUG Contract
HARRIS COUNTY MUD #50 H SAN JACINTO HARRIS 084185000 08418500010110 none SAN JACINTO RIVER RUN-OF-RIVER H SAN JACINTO HARRIS 346100496410 560 560 560 560 560 560 N Harris County MUD 50 WTP Harris County MUD 50 WTP
HARRIS COUNTY MUD #50 H SAN JACINTO HARRIS 084185000 08418500010110 none HOUSTON LAKE/RESERVOIR H SAN JACINTO RESERVOIR 1003010 0 0 0 0 28 72 N Harris County MUD 50 WTP Harris County MUD 50 WTP
COUNTY-OTHER H SAN JACINTO HARRIS 080757101 08075710110110 CITY OF HOUSTON INDIRECT REUSE HARRIS COUNTY H SAN JACINTO HARRIS 351010110 0 0 0 11372 32445 32445 Y HOUSTON INDIRECT REUSE HOUSTON INDIRECT REUSE
HOUSTON H SAN JACINTO HARRIS 080285000 08028500010110 CITY OF HOUSTON INDIRECT REUSE HARRIS COUNTY H SAN JACINTO HARRIS 351010110 0 0 0 12518 20450 66201 Y HOUSTON INDIRECT REUSE HOUSTON INDIRECT REUSE
MANUFACTURING H SAN JACINTO-BRAZOS HARRIS 081001101 08100110110111 CITY OF HOUSTON INDIRECT REUSE HARRIS COUNTY H SAN JACINTO HARRIS 351010110 0 0 0 14250 16080 16080 Y HOUSTON INDIRECT REUSE HOUSTON INDIRECT REUSE
NHCRWA H SAN JACINTO HARRIS 088000000 08800000010110 NHCRWA INDIRECT REUSE HARRIS COUNTY H SAN JACINTO HARRIS 351010110 0 0 0 18130 31629 0 Y HOUSTON INDIRECT REUSE HOUSTON INDIRECT REUSE
STEAM ELECTRIC POWER H SAN JACINTO HARRIS 081002101 08100210110110 CITY OF HOUSTON INDIRECT REUSE HARRIS COUNTY H SAN JACINTO HARRIS 351010110 0 0 0 8634 12318 12318 Y HOUSTON INDIRECT REUSE HOUSTON INDIRECT REUSE
STEAM ELECTRIC POWER H SAN JACINTO-BRAZOS HARRIS 081002101 08100210110111 CITY OF HOUSTON INDIRECT REUSE HARRIS COUNTY H SAN JACINTO HARRIS 351010110 0 0 0 1516 1757 1757 Y HOUSTON INDIRECT REUSE HOUSTON INDIRECT REUSE
MANUFACTURING H SAN JACINTO-BRAZOS FORT BEND 081001079 08100107907911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 0 558 558 558 558 558 Y INDUSTRIAL CONSERVATION INDUSTRIAL CONSERVATION
BEACH CITY H TRINITY CHAMBERS 080822000 08082200003608 None GULF COAST AQUIFER H TRINITY CHAMBERS 0361508 32 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
CLEAR LAKE SHORES H SAN JACINTO-BRAZOS GALVESTON 080764000 08076400008411 none GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 83 0 0 0 0 0 Y INTERIM Groundwater INTERIM GROUNDWATER
CONROE H SAN JACINTO MONTGOMERY 080130000 08013000017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 1870 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
CONSUMERS WATER INC H SAN JACINTO MONTGOMERY 084072000 08407200017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 38 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
COUNTY-OTHER H BRAZOS BRAZORIA 080757020 08075702002012 none GULF COAST AQUIFER H BRAZOS BRAZORIA 0201512 0 0 0 0 0 0 Y INTERIM GROUNDWATER INTERIM GROUNDWATER
COUNTY-OTHER H TRINITY CHAMBERS 080757036 08075703603608 None GULF COAST AQUIFER H TRINITY CHAMBERS 0361508 193 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
COUNTY-OTHER H SAN JACINTO MONTGOMERY 080757170 08075717017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 3989 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
CRYSTAL SPRNGS WATER COMPANY H SAN JACINTO MONTGOMERY 084081000 08408100017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 103 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
CUT AND SHOOT H SAN JACINTO MONTGOMERY 080854000 08085400017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 36 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
DICKINSON H SAN JACINTO-BRAZOS GALVESTON 080165000 08016500008411 none GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 489 0 0 0 0 0 Y INTERIM Groundwater INTERIM GROUNDWATER
EAST PLANTATION UD H SAN JACINTO MONTGOMERY 084098000 08409800017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 82 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
H M W SUD H SAN JACINTO MONTGOMERY 084147000 08414700017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 282 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
KEMAH H SAN JACINTO-BRAZOS GALVESTON 080316000 08031600008411 none GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 171 0 0 0 0 0 Y INTERIM Groundwater INTERIM GROUNDWATER
LEAGUE CITY H SAN JACINTO-BRAZOS GALVESTON 080350000 08035000008411 none GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 2835 0 0 0 0 0 Y INTERIM Groundwater INTERIM GROUNDWATER
LEAGUE CITY H SAN JACINTO-BRAZOS HARRIS 080350000 08035000010111 none GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 15 0 0 0 0 0 Y INTERIM GROUNDWATER INTERIM GROUNDWATER
LIVESTOCK H NECHES-TRINITY GALVESTON 081005084 08100508408407 none GULF COAST AQUIFER H NECHES-TRINITY GALVESTON 0841507 14 0 0 0 0 0 Y INTERIM Groundwater INTERIM GROUNDWATER
MAGNOLIA H SAN JACINTO MONTGOMERY 080907000 08090700017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 77 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 none GULF COAST AQUIFER H BRAZOS BRAZORIA 0201512 24916 0 0 0 0 0 Y INTERIM GROUNDWATER INTERIM GROUNDWATER
MANUFACTURING H SAN JACINTO MONTGOMERY 081001170 08100117017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 469 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MINING H BRAZOS BRAZORIA 081003020 08100302002012 none GULF COAST AQUIFER H BRAZOS BRAZORIA 0201512 0 0 0 0 0 0 Y INTERIM GROUNDWATER INTERIM GROUNDWATER
MINING H BRAZOS-COLORADO BRAZORIA 081003020 08100302002013 none GULF COAST AQUIFER H BRAZOS-COLORADO BRAZORIA 0201513 0 0 0 0 0 0 Y INTERIM GROUNDWATER INTERIM GROUNDWATER
MINING H SAN JACINTO-BRAZOS BRAZORIA 081003020 08100302002011 none GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 0 0 0 0 0 Y INTERIM GROUNDWATER INTERIM GROUNDWATER
MINING H SAN JACINTO-BRAZOS GALVESTON 081003084 08100308408411 none GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 15 0 0 0 0 0 Y INTERIM Groundwater INTERIM GROUNDWATER
MINING H SAN JACINTO MONTGOMERY 081003170 08100317017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 110 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MONT BELVIEU H TRINITY CHAMBERS 080413000 08041300003608 None GULF COAST AQUIFER H TRINITY CHAMBERS 0361508 516 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MONTGOMERY H SAN JACINTO MONTGOMERY MONTGOMERY MONTGOMERY17010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 43 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MONTGOMERY COUNTY MUD #18 H SAN JACINTO MONTGOMERY 084261000 08426100017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 318 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MONTGOMERY COUNTY MUD #19 H SAN JACINTO MONTGOMERY 084262000 08426200017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 80 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MONTGOMERY COUNTY MUD #8 H SAN JACINTO MONTGOMERY 084263000 08426300017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 143 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MONTGOMERY COUNTY MUD #9 H SAN JACINTO MONTGOMERY 084264000 08426400017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 138 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MONTGOMERY COUNTY UD #2 H SAN JACINTO MONTGOMERY 084265000 08426500017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 97 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MONTGOMERY COUNTY UD #3 H SAN JACINTO MONTGOMERY 084266000 08426600017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 82 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MONTGOMERY COUNTY UD #4 H SAN JACINTO MONTGOMERY 084267000 08426700017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 167 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
MONTGOMERY COUNTY WCID #1 H SAN JACINTO MONTGOMERY 084268000 08426800017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 84 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
NEW CANEY MUD H SAN JACINTO MONTGOMERY 084272000 08427200017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 266 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
OAK RIDGE NORTH H SAN JACINTO MONTGOMERY 080726000 08072600017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 115 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
OLD RIVER-WINFREE H TRINITY CHAMBERS 080727000 08072700003608 None GULF COAST AQUIFER H TRINITY CHAMBERS 0361508 162 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
PANORAMA VILLAGE H SAN JACINTO MONTGOMERY 080732000 08073200017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 114 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
PATTON VILLAGE H SAN JACINTO MONTGOMERY 080734000 08073400017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 15 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
POINT AQUARIUS MUD H SAN JACINTO MONTGOMERY 084305000 08430500017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 124 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
PORTER WSC H SAN JACINTO MONTGOMERY 084307000 08430700017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 323 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
RAYFORD ROAD MUD H SAN JACINTO MONTGOMERY 084312000 08431200017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 384 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
RIVER PLANTATION MUD H SAN JACINTO MONTGOMERY 084322000 08432200017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 141 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
ROMAN FOREST H SAN JACINTO MONTGOMERY 080801000 08080100017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 93 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
SHENANDOAH H SAN JACINTO MONTGOMERY 080745000 08074500017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 297 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
SOUTHERN MONTGOMERY COUNTY MUD H SAN JACINTO MONTGOMERY 084339000 08433900017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 315 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
SOUTHWEST UTILITIES H SAN JACINTO MONTGOMERY 084343000 08434300017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 43 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
SPLENDORA H SAN JACINTO MONTGOMERY 080962000 08096200017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 33 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
SPRING CREEK UD H SAN JACINTO MONTGOMERY 084344000 08434400017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 91 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
STAGECOACH H SAN JACINTO MONTGOMERY STAGECOACH STAGECOACH17010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 14 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
STANLEY LAKE MUD H SAN JACINTO MONTGOMERY 084347000 08434700017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 126 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
STEAM ELECTRIC POWER H SAN JACINTO-BRAZOS GALVESTON 081002084 08100208408411 none GULF COAST AQUIFER H SAN JACINTO-BRAZOS GALVESTON 0841511 2803 0 0 0 0 0 Y INTERIM Groundwater INTERIM GROUNDWATER
THE WOODLANDS H SAN JACINTO MONTGOMERY 088001000 08800100017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 2438 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
WILLIS H SAN JACINTO MONTGOMERY 080655000 08065500017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 96 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
WOODBRANCH H SAN JACINTO MONTGOMERY 080807000 08080700017010 none GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 32 0 0 0 0 0 Y INTERIM GROUNDWATER Interim Groundwater
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Volume? Major WMS Project Name WUG-Level WMS NameWholesale Water Provider Water Source Source RWPG Source Basin Source County Source-Basin IDWUG ID WUG-County-Basin IDWUG Name
WUG 

RWPG WUG Basin WUG County
IRRIGATION H BRAZOS BRAZORIA 081004020 08100402002012 None CONSERVATION H BRAZOS BRAZORIA 381302012 582 582 582 582 582 582 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H BRAZOS-COLORADO BRAZORIA 081004020 08100402002013 None CONSERVATION H BRAZOS-COLORADO BRAZORIA 381302013 771 771 771 771 771 771 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H SAN JACINTO-BRAZOS BRAZORIA 081004020 08100402002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381302011 17439 17439 17439 17439 17439 17439 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H NECHES-TRINITY CHAMBERS 081004036 08100403603607 None CONSERVATION H NECHES-TRINITY CHAMBERS 380803607 16981 16981 16981 16981 16981 16981 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H TRINITY CHAMBERS 081004036 08100403603608 None CONSERVATION H TRINITY CHAMBERS 380803608 6677 6677 6677 6677 6677 6677 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H TRINITY-SAN JACINTO CHAMBERS 081004036 08100403603609 None CONSERVATION H TRINITY-SAN JACINTO CHAMBERS 380803609 360 360 360 360 360 360 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H BRAZOS FORT BEND 081004079 08100407907912 None CONSERVATION H BRAZOS FORT BEND 381207912 1757 1757 1757 1757 1651 1388 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H BRAZOS-COLORADO FORT BEND 081004079 08100407907913 None CONSERVATION H BRAZOS-COLORADO FORT BEND 381207913 0 0 0 0 106 369 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H SAN JACINTO-BRAZOS FORT BEND 081004079 08100407907911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381207911 3440 3440 3440 3440 3440 3440 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H SAN JACINTO-BRAZOS GALVESTON 081004084 08100408408411 None CONSERVATION H SAN JACINTO-BRAZOS GALVESTON 381108411 2392 2392 2392 2392 2392 2392 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H NECHES LIBERTY 081004146 08100414614606 None CONSERVATION H NECHES LIBERTY 380814606 835 835 835 835 835 835 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H NECHES-TRINITY LIBERTY 081004146 08100414614607 None CONSERVATION H NECHES-TRINITY LIBERTY 380814607 2088 2088 2088 2088 2088 2088 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H SAN JACINTO LIBERTY 081004146 08100414614610 None CONSERVATION H SAN JACINTO LIBERTY 380814610 209 209 209 209 209 209 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H TRINITY LIBERTY 081004146 08100414614608 None CONSERVATION H TRINITY LIBERTY 380814608 13360 13360 13360 13360 13360 13360 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H TRINITY-SAN JACINTO LIBERTY 081004146 08100414614609 None CONSERVATION H TRINITY-SAN JACINTO LIBERTY 380814609 4384 4384 4384 4384 4384 4384 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H BRAZOS WALLER 081004237 08100423723712 None CONSERVATION H BRAZOS WALLER 381023712 0 0 0 0 1387 1387 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
IRRIGATION H SAN JACINTO WALLER 081004237 08100423723710 None CONSERVATION H SAN JACINTO WALLER 381023710 0 0 0 0 5219 5219 Y IRRIGATION CONSERVATION IRRIGATION CONSERVATION
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY LIBERTY 084226000 08422600014608 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 72 71 72 73 77 80 N LLWSSSC SURFACE WATER PROJECT PROJECT
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY POLK 084226000 08422600018708 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 591 577 569 568 571 577 N LLWSSSC SURFACE WATER PROJECT PROJECT
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H SAN JACINTO SAN JACINTO 084226000 08422600020410 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 63 70 73 75 75 74 N LLWSSSC SURFACE WATER PROJECT PROJECT
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY SAN JACINTO 084226000 08422600020408 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 137 150 159 163 162 158 N LLWSSSC SURFACE WATER PROJECT PROJECT
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY TRINITY 084226000 08422600022808 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 72 68 64 59 54 50 N LLWSSSC SURFACE WATER PROJECT PROJECT
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY WALKER 084226000 08422600023608 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 19 18 17 16 15 15 N LLWSSSC SURFACE WATER PROJECT PROJECT
STEAM ELECTRIC POWER H BRAZOS FORT BEND 081002079 08100207907912 NRG MILLICAN LAKE/RESERVOIR H BRAZOS RESERVOIR MLR12 0 0 0 0 0 0 Y MILLICAN LAKE/RESERVOIR NRG to WUG Contract
MISSOURI CITY H BRAZOS FORT BEND 080409000 08040900007912 MISSOURI CITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 346120516812 0 157 157 157 157 157 Y MISSOURI CITY ASR Missouri City GRP - ASR
MISSOURI CITY H SAN JACINTO FORT BEND 080409000 08040900007910 MISSOURI CITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 346120516812 0 662 662 662 662 662 Y MISSOURI CITY ASR Missouri City GRP - ASR
MISSOURI CITY H SAN JACINTO-BRAZOS FORT BEND 080409000 08040900007911 MISSOURI CITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 346120516812 0 2955 2955 2955 2955 2955 Y MISSOURI CITY ASR Missouri City GRP - ASR
MISSOURI CITY H SAN JACINTO HARRIS 080409000 08040900010110 MISSOURI CITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 346120516812 0 373 373 373 373 373 Y MISSOURI CITY ASR Missouri City GRP - ASR
COUNTY-OTHER H BRAZOS FORT BEND 080757079 08075707907912 MISSOURI CITY GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 172 859 929 946 959 Y MISSOURI CITY GRP Missouri City GRP Participation
COUNTY-OTHER H SAN JACINTO-BRAZOS FORT BEND 080757079 08075707907911 MISSOURI CITY GULF COAST AQUIFER H SAN JACINTO-BRAZOS FORT BEND 0791511 0 26 85 594 778 829 Y MISSOURI CITY GRP Missouri City GRP Participation
FIRST COLONY MUD #9 H BRAZOS FORT BEND 084113000 08411300007912 MISSOURI CITY GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 342 390 163 78 50 Y MISSOURI CITY GRP Missouri City GRP Participation
FORT BEND COUNTY MUD #23 H SAN JACINTO-BRAZOS FORT BEND 084121000 08412100007911 MISSOURI CITY GULF COAST AQUIFER H SAN JACINTO-BRAZOS FORT BEND 0791511 0 464 526 210 94 58 Y MISSOURI CITY GRP Missouri City GRP Participation
MISSOURI CITY H BRAZOS FORT BEND 080409000 08040900007912 MISSOURI CITY GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 -514 -1249 -1092 -1024 -1009 Y MISSOURI CITY GRP Missouri City GRP Participation
MISSOURI CITY H SAN JACINTO-BRAZOS FORT BEND 080409000 08040900007911 MISSOURI CITY GULF COAST AQUIFER H SAN JACINTO-BRAZOS FORT BEND 0791511 0 -464 -526 -683 -751 -766 Y MISSOURI CITY GRP Missouri City GRP Participation
SIENNA PLANTATION MUD #2 H SAN JACINTO-BRAZOS FORT BEND 084334000 08433400007911 MISSOURI CITY GULF COAST AQUIFER H SAN JACINTO-BRAZOS FORT BEND 0791511 0 -26 -85 -121 -121 -121 Y MISSOURI CITY GRP Missouri City GRP Participation
MISSOURI CITY H BRAZOS FORT BEND 080409000 08040900007912 MISSOURI CITY MISSOURI CITY GRP REUSE H SAN JACINTO-BRAZOS FORT BEND MORU11 0 470 470 470 470 470 Y MISSOURI CITY GRP REUSE MISSOURI CITY GRP REUSE
MISSOURI CITY H SAN JACINTO FORT BEND 080409000 08040900007910 MISSOURI CITY MISSOURI CITY GRP REUSE H SAN JACINTO-BRAZOS FORT BEND MORU11 0 53 53 53 53 53 Y MISSOURI CITY GRP REUSE MISSOURI CITY GRP REUSE
MISSOURI CITY H SAN JACINTO-BRAZOS FORT BEND 080409000 08040900007911 MISSOURI CITY MISSOURI CITY GRP REUSE H SAN JACINTO-BRAZOS FORT BEND MORU11 0 104 104 104 104 104 Y MISSOURI CITY GRP REUSE MISSOURI CITY GRP REUSE
MISSOURI CITY H SAN JACINTO HARRIS 080409000 08040900010110 MISSOURI CITY MISSOURI CITY GRP REUSE H SAN JACINTO-BRAZOS FORT BEND MORU11 0 13 13 13 13 13 Y MISSOURI CITY GRP REUSE MISSOURI CITY GRP REUSE
MONTGOMERY COUNTY MUD #8 H SAN JACINTO MONTGOMERY 084263000 08426300017010 SAN JACINTO RIVER AUTHORITY MONTGOMERY COUNTY GRP REUSE H SAN JACINTO MONTGOMERY MCGR10 0 332 401 534 534 534 Y MUD 8 AND 9 REUSE MUD 8 AND 9 REUSE
MONTGOMERY COUNTY MUD #9 H SAN JACINTO MONTGOMERY 084264000 08426400017010 SAN JACINTO RIVER AUTHORITY MONTGOMERY COUNTY GRP REUSE H SAN JACINTO MONTGOMERY MCGR10 0 325 415 586 586 586 Y MUD 8 AND 9 REUSE MUD 8 AND 9 REUSE
ALVIN H SAN JACINTO-BRAZOS BRAZORIA 080013000 08001300002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 170 218 226 237 252 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
AMES H TRINITY LIBERTY 080676000 08067600014608 None CONSERVATION H TRINITY LIBERTY 380814608 0 9 10 11 12 14 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
ANGLETON H SAN JACINTO-BRAZOS BRAZORIA 080018000 08001800002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 141 141 142 143 146 152 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
ARCOLA H SAN JACINTO-BRAZOS FORT BEND 080998000 08099800007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 22 24 26 29 31 35 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BAILEY'S PRAIRIE H BRAZOS BRAZORIA 080817000 08081700002012 None CONSERVATION H BRAZOS BRAZORIA 381202012 0 0 0 1 1 1 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BAYTOWN H TRINITY-SAN JACINTO CHAMBERS 080042000 08004200003609 None CONSERVATION H TRINITY-SAN JACINTO CHAMBERS 3890369 30 66 71 75 80 86 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BAYTOWN H SAN JACINTO HARRIS 080042000 08004200010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 31 63 63 63 64 66 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BAYTOWN H TRINITY-SAN JACINTO HARRIS 080042000 08004200010109 None CONSERVATION H TRINITY-SAN JACINTO HARRIS 3891019 527 1054 1060 1065 1084 1111 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BEACH CITY H TRINITY CHAMBERS 080822000 08082200003608 None CONSERVATION H TRINITY CHAMBERS 3880368 0 0 0 0 0 5 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BEACH CITY H TRINITY-SAN JACINTO CHAMBERS 080822000 08082200003609 None CONSERVATION H TRINITY-SAN JACINTO CHAMBERS 3890369 15 20 24 28 32 36 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BEASLEY H BRAZOS FORT BEND 081012000 08101200007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 1 1 1 1 1 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BEASLEY H BRAZOS-COLORADO FORT BEND 081012000 08101200007913 None CONSERVATION H BRAZOS-COLORADO FORT BEND 381307913 0 5 6 7 8 9 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BELLAIRE H SAN JACINTO HARRIS 080046000 08004600010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 237 253 270 287 305 325 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BELLVILLE H BRAZOS AUSTIN 080048000 08004800000812 None CONSERVATION H BRAZOS AUSTIN 381200812 0 88 99 105 108 113 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BLUE BELL MANOR UTILITY COMPANY H SAN JACINTO HARRIS 084026000 08402600010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 32 31 31 30 30 30 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BOLIVAR PENINSULAR SUD H NECHES-TRINITY GALVESTON 084027000 08402700008407 None CONSERVATION H NECHES-TRINITY GALVESTON 380708407 67 72 74 75 75 76 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BRAZORIA COUNTY MUD #1 H SAN JACINTO-BRAZOS BRAZORIA 084030000 08403000002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 72 95 114 135 158 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BRAZORIA COUNTY MUD #2 H BRAZOS BRAZORIA 084031000 08403100002012 None CONSERVATION H BRAZOS BRAZORIA 381202012 0 95 122 147 173 201 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BRAZORIA COUNTY MUD #3 H SAN JACINTO-BRAZOS BRAZORIA 084032000 08403200002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 52 68 82 97 113 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BRITMOORE UTILITIES H SAN JACINTO HARRIS 084036000 08403600010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 26 31 35 39 43 48 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BROOKSHIRE H BRAZOS WALLER 080077000 08007700023712 None CONSERVATION H BRAZOS WALLER 381223712 0 50 62 75 90 109 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BROOKSIDE VILLAGE H SAN JACINTO-BRAZOS BRAZORIA 080078000 08007800002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 16 18 19 21 23 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BUFFALO H TRINITY LEON 080083000 08008300014508 None CONSERVATION H TRINITY LEON 380814508 0 21 22 22 22 22 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
BUNKER HILL VILLAGE H SAN JACINTO HARRIS 080085000 08008500010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 90 89 88 87 87 87 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CANDLELIGHT HILLS SUBDIVISION H SAN JACINTO HARRIS 084043000 08404300010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 25 29 34 38 43 47 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CENTERVILLE H TRINITY LEON 080105000 08010500014508 None CONSERVATION H TRINITY LEON 380814508 0 11 12 11 11 11 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CHCRWA H SAN JACINTO HARRIS CHCRWA CHCRWA10110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 357 357 357 357 357 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CHIMNEY HILL MUD H SAN JACINTO HARRIS 084053000 08405300010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 26 37 37 36 36 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CLEAR LAKE SHORES H SAN JACINTO-BRAZOS GALVESTON 080764000 08076400008411 None CONSERVATION H SAN JACINTO-BRAZOS GALVESTON 381108411 16 16 16 16 16 16 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CLEVELAND H SAN JACINTO LIBERTY 080116000 08011600014610 None CONSERVATION H SAN JACINTO LIBERTY 381014610 0 24 51 75 87 91 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CLUTE H SAN JACINTO-BRAZOS BRAZORIA 080118000 08011800002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 34 67 80 82 86 90 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COLDSPRING H SAN JACINTO SAN JACINTO 080122000 08012200020410 None CONSERVATION H SAN JACINTO SAN JACINTO 381020410 0 3 3 3 3 3 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COLDSPRING H TRINITY SAN JACINTO 080122000 08012200020408 None CONSERVATION H TRINITY SAN JACINTO 380820408 0 10 11 12 12 12 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CONROE H SAN JACINTO MONTGOMERY 080130000 08013000017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 714 925 1174 1457 1830 2273 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CONSOLIDATED WSC H TRINITY WALKER 084071000 08407100023608 None CONSERVATION H TRINITY WALKER 380823608 0 0 0 0 0 0 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CONSUMERS WATER INC H SAN JACINTO HARRIS 084072000 08407200010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 24 31 39 46 53 61 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CONSUMERS WATER INC H SAN JACINTO MONTGOMERY 084072000 08407200017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 13 14 18 22 28 35 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H BRAZOS-COLORADO AUSTIN 080757008 08075700800813 None CONSERVATION H BRAZOS-COLORADO AUSTIN 381300813 0 17 18 19 19 19 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H COLORADO AUSTIN 080757008 08075700800814 None CONSERVATION H COLORADO AUSTIN 381400814 0 2 2 2 2 2 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H BRAZOS BRAZORIA 080757020 08075702002012 None CONSERVATION H BRAZOS BRAZORIA 381202012 7 7 8 8 8 9 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H BRAZOS-COLORADO BRAZORIA 080757020 08075702002013 None CONSERVATION H BRAZOS-COLORADO BRAZORIA 381302013 235 249 264 275 290 306 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H SAN JACINTO-BRAZOS BRAZORIA 080757020 08075702002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 559 613 679 734 800 872 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H NECHES-TRINITY CHAMBERS 080757036 08075703603607 None CONSERVATION H NECHES-TRINITY CHAMBERS 3870367 3 3 3 2 2 2 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H TRINITY CHAMBERS 080757036 08075703603608 None CONSERVATION H TRINITY CHAMBERS 3880368 14 13 13 12 12 12 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H TRINITY-SAN JACINTO CHAMBERS 080757036 08075703603609 None CONSERVATION H TRINITY-SAN JACINTO CHAMBERS 3890369 9 9 8 8 8 7 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H BRAZOS FORT BEND 080757079 08075707907912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 61 269 536 1068 1701 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H SAN JACINTO FORT BEND 080757079 08075707907910 None CONSERVATION H SAN JACINTO FORT BEND 381007910 6 5 6 34 106 188 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H SAN JACINTO-BRAZOS FORT BEND 080757079 08075707907911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 28 26 21 228 687 1196 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H SAN JACINTO HARRIS 080757101 08075710110110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 0 823 1890 3350 4892 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H BRAZOS LEON 080757145 08075714514512 None CONSERVATION H BRAZOS LEON 381214512 0 21 23 17 10 13 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H TRINITY LEON 080757145 08075714514508 None CONSERVATION H TRINITY LEON 380814508 0 20 24 15 8 11 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H NECHES LIBERTY 080757146 08075714614606 None CONSERVATION H NECHES LIBERTY 380614606 0 10 11 13 14 16 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H NECHES-TRINITY LIBERTY 080757146 08075714614607 None CONSERVATION H NECHES-TRINITY LIBERTY 380714607 0 1 1 1 1 1 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H SAN JACINTO LIBERTY 080757146 08075714614610 None CONSERVATION H SAN JACINTO LIBERTY 381014610 0 83 95 106 119 135 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H TRINITY LIBERTY 080757146 08075714614608 None CONSERVATION H TRINITY LIBERTY 380814608 0 173 191 210 231 257 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H TRINITY-SAN JACINTO LIBERTY 080757146 08075714614609 None CONSERVATION H TRINITY-SAN JACINTO LIBERTY 380914609 0 12 14 15 17 19 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H BRAZOS MADISON 080757157 08075715715712 None CONSERVATION H BRAZOS MADISON 381215712 0 4 6 6 7 7 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H TRINITY MADISON 080757157 08075715715708 None CONSERVATION H TRINITY MADISON 380815708 0 52 53 54 55 57 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H SAN JACINTO MONTGOMERY 080757170 08075717017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 1272 1508 2131 2879 3962 5221 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H TRINITY POLK 080757187 08075718718708 None CONSERVATION H TRINITY POLK 380818708 0 91 97 100 104 110 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H SAN JACINTO SAN JACINTO 080757204 08075720420410 None CONSERVATION H SAN JACINTO SAN JACINTO 381020410 0 54 58 61 62 63 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H TRINITY WALKER 080757236 08075723623608 None CONSERVATION H TRINITY WALKER 380823608 0 1 0 0 0 0 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H BRAZOS WALLER 080757237 08075723723712 None CONSERVATION H BRAZOS WALLER 381223712 0 23 42 44 48 53 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H SAN JACINTO WALLER 080757237 08075723723710 None CONSERVATION H SAN JACINTO WALLER 381023710 0 56 68 80 96 115 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CROSBY MUD H SAN JACINTO HARRIS 084078001 08407800010110 None CONSERVATION H SAN JACINTO HARRIS 381010210 0 0 0 0 0 11 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CRYSTAL SPRNGS WATER COMPANY H SAN JACINTO HARRIS 084081000 08408100010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 1 2 2 2 3 3 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CRYSTAL SPRNGS WATER COMPANY H SAN JACINTO MONTGOMERY 084081000 08408100017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 36 42 56 72 95 121 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
CUT AND SHOOT H SAN JACINTO MONTGOMERY 080854000 08085400017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 12 13 16 19 24 29 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
DAISETTA H NECHES LIBERTY 080149000 08014900014606 None CONSERVATION H NECHES LIBERTY 380614606 0 1 2 3 3 4 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
DAISETTA H TRINITY LIBERTY 080149000 08014900014608 None CONSERVATION H TRINITY LIBERTY 380814608 0 2 3 4 5 6 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
DANBURY H SAN JACINTO-BRAZOS BRAZORIA 080693000 08069300002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 11 13 13 14 15 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
DAYTON H TRINITY LIBERTY 080152000 08015200014608 None CONSERVATION H TRINITY LIBERTY 380814608 0 129 152 174 200 230 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
DEER PARK H SAN JACINTO HARRIS 080154000 08015400010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 116 206 207 208 213 219 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
DEER PARK H SAN JACINTO-BRAZOS HARRIS 080154000 08015400010111 None CONSERVATION H SAN JACINTO-BRAZOS HARRIS 381110111 177 316 318 320 326 335 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
DICKINSON H SAN JACINTO-BRAZOS GALVESTON 080165000 08016500008411 None CONSERVATION H SAN JACINTO-BRAZOS GALVESTON 381108411 196 217 227 230 232 235 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
EAST PLANTATION UD H SAN JACINTO MONTGOMERY 084098000 08409800017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 26 31 41 53 69 88 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
EL DORADO UD H SAN JACINTO HARRIS 084101000 08410100010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 9 30 32 35 37 40 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
EL LAGO H SAN JACINTO-BRAZOS HARRIS 080695000 08069500010111 None CONSERVATION H SAN JACINTO-BRAZOS HARRIS 381110111 30 29 28 28 28 28 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FAIRCHILDS H BRAZOS FORT BEND 081019000 08101900007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 29 36 44 54 66 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FIRST COLONY MUD #9 H BRAZOS FORT BEND 084113000 08411300007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 85 87 90 93 96 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
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Volume? Major WMS Project Name WUG-Level WMS NameWholesale Water Provider Water Source Source RWPG Source Basin Source County Source-Basin IDWUG ID WUG-County-Basin IDWUG Name
WUG 

RWPG WUG Basin WUG County
FLO COMMUNITY WSC H TRINITY LEON 084114000 08411400014508 None CONSERVATION H TRINITY LEON 380814508 0 31 34 34 33 34 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FORT BEND COUNTY MUD #106 H BRAZOS FORT BEND 084117000 08411700007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 53 53 53 53 53 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FORT BEND COUNTY MUD #108 H BRAZOS FORT BEND 084118000 08411800007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 32 32 32 32 32 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FORT BEND COUNTY MUD #111 H BRAZOS FORT BEND 084119000 08411900007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 46 46 46 46 46 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FORT BEND COUNTY MUD #23 H SAN JACINTO-BRAZOS FORT BEND 084121000 08412100007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 71 141 141 141 141 141 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FORT BEND COUNTY MUD #25 H SAN JACINTO-BRAZOS FORT BEND 084122000 08412200007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 101 141 191 241 309 387 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FORT BEND COUNTY MUD #67 H BRAZOS FORT BEND 084126000 08412600007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 49 49 48 48 48 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FORT BEND COUNTY MUD #68 H BRAZOS FORT BEND 084127000 08412700007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 36 36 36 36 36 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FORT BEND COUNTY MUD #69 H BRAZOS FORT BEND 084128000 08412800007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 27 26 26 26 26 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FORT BEND COUNTY MUD #81 H BRAZOS FORT BEND 084129000 08412900007912 None CONSERVATION H BRAZOS FORT BEND 381207912 43 57 75 93 117 144 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FOUNTAINVIEW SUBDIVISION H SAN JACINTO HARRIS 084132000 08413200010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 19 22 24 27 30 32 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION

FREEPORT H BRAZOS BRAZORIA 080217000 08021700002012 None CONSERVATION H BRAZOS BRAZORIA 381202012 0 9 8 8 8 8 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FREEPORT H SAN JACINTO-BRAZOS BRAZORIA 080217000 08021700002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 130 150 167 186 208 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FULSHEAR H BRAZOS FORT BEND 080869000 08086900007912 None CONSERVATION H BRAZOS FORT BEND 381207912 12 15 19 22 28 33 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
FULSHEAR H SAN JACINTO-BRAZOS FORT BEND 080869000 08086900007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 0 10 12 15 18 22 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
GALENA PARK H SAN JACINTO HARRIS 080226000 08022600010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 78 78 79 79 81 84 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
GREEN TRAILS MUD H SAN JACINTO HARRIS 084143000 08414300010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 51 57 64 71 77 84 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
H M W SUD H SAN JACINTO MONTGOMERY 084147000 08414700017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 108 118 145 175 218 267 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARDIN H TRINITY LIBERTY 080878000 08087800014608 None CONSERVATION H TRINITY LIBERTY 380814608 0 9 10 11 12 13 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARDIN WSC H TRINITY LIBERTY 084148000 08414800014608 None CONSERVATION H TRINITY LIBERTY 380814608 0 37 43 48 54 61 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY FWSD #47 H SAN JACINTO HARRIS 084149000 08414900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 25 24 23 23 17 17 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY FWSD #51 H SAN JACINTO HARRIS 084150000 08415000010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 127 173 172 169 169 169 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY FWSD #6 H SAN JACINTO HARRIS 084151000 08415100010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 21 24 26 29 32 36 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #11 H SAN JACINTO HARRIS 084153000 08415300010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 23 26 29 32 35 38 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #119 INWOOD NORTH H SAN JACINTO HARRIS 084154000 08415400010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 52 55 54 52 52 52 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #132 H SAN JACINTO HARRIS 084157000 08415700010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 105 130 154 178 202 227 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #151 H SAN JACINTO HARRIS 084159000 08415900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 76 76 75 75 75 75 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #152 H SAN JACINTO HARRIS 084160000 08416000010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 47 60 73 86 100 113 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #153 H SAN JACINTO HARRIS 084161000 08416100010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 73 99 126 151 177 203 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #154 H SAN JACINTO HARRIS 084162000 08416200010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 40 49 58 67 75 85 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #158 H SAN JACINTO HARRIS 084165000 08416500010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 7 35 34 34 34 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #180 H SAN JACINTO HARRIS 084170000 08417000010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 37 44 51 59 66 74 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #189 H SAN JACINTO HARRIS 084174000 08417400010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 48 58 68 77 87 98 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #261 H SAN JACINTO HARRIS 084179000 08417900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 48 48 48 48 48 48 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #345 H SAN JACINTO HARRIS 084182000 08418200010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 84 84 84 83 83 83 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #46 H SAN JACINTO HARRIS 084183000 08418300010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 50 49 48 48 48 48 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #5 H SAN JACINTO HARRIS 084184000 08418400010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 39 38 37 37 36 36 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #50 H SAN JACINTO HARRIS 084185000 08418500010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 0 27 44 46 49 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #53 H SAN JACINTO HARRIS 084186000 08418600010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 123 151 178 205 232 261 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY MUD #8 H SAN JACINTO HARRIS 084189000 08418900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 42 45 48 52 55 60 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY UD #14 H SAN JACINTO HARRIS 084190000 08419000010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 32 35 38 41 44 47 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY UD #15 H SAN JACINTO HARRIS 084191000 08419100010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 24 27 30 33 36 40 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY WCID #1 H SAN JACINTO HARRIS 084193000 08419300010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 75 84 93 102 111 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY WCID #133 H SAN JACINTO HARRIS 084195000 08419500010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 45 45 45 44 44 44 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY WCID #21 H SAN JACINTO HARRIS 084196000 08419600010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 90 93 96 98 102 107 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY WCID #36 H SAN JACINTO HARRIS 084197001 08419700010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 85 92 98 105 112 120 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY WCID #50 H SAN JACINTO HARRIS 084198000 08419800010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 36 40 43 46 49 53 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY WCID #76 H SAN JACINTO HARRIS 084199000 08419900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 16 16 16 15 15 15 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HARRIS COUNTY WCID #84 H SAN JACINTO HARRIS 084200000 08420000010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 33 34 34 34 34 34 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HEDWIG VILLAGE H SAN JACINTO HARRIS 080269000 08026900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 46 46 45 45 45 45 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HEMPSTEAD H BRAZOS WALLER 080271000 08027100023712 None CONSERVATION H BRAZOS WALLER 381223712 0 122 161 204 256 317 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HILLCREST H SAN JACINTO-BRAZOS BRAZORIA 080881000 08088100002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 1 1 2 5 7 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HILLSHIRE VILLAGE H SAN JACINTO HARRIS 081025000 08102500010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 10 10 10 10 10 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HOLIDAY LAKES H SAN JACINTO-BRAZOS BRAZORIA 080779000 08077900002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 0 0 0 0 1 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HOUSTON H SAN JACINTO FORT BEND 080285000 08028500007910 None CONSERVATION H SAN JACINTO FORT BEND 3880798 258 296 341 389 454 532 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HOUSTON H SAN JACINTO-BRAZOS FORT BEND 080285000 08028500007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 181 208 240 273 319 374 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HOUSTON H SAN JACINTO HARRIS 080285000 08028500010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 22938 25284 27474 29731 32122 34704 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HOUSTON H SAN JACINTO-BRAZOS HARRIS 080285000 08028500010111 None CONSERVATION H SAN JACINTO-BRAZOS HARRIS 381110111 1278 1409 1531 1657 1790 1934 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HOUSTON H SAN JACINTO MONTGOMERY 080285000 08028500017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 12 13 24 33 45 59 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HUMBLE H SAN JACINTO HARRIS 080289000 08028900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 232 258 283 308 334 362 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
HUNTERS CREEK VILLAGE H SAN JACINTO HARRIS 080290000 08029000010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 104 111 118 125 132 139 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
IOWA COLONY H SAN JACINTO-BRAZOS BRAZORIA 080885000 08088500002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 7 7 7 8 9 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
JACINTO CITY H SAN JACINTO HARRIS 080301000 08030100010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 0 57 92 97 102 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
JERSEY VILLAGE H SAN JACINTO HARRIS 080709000 08070900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 112 129 147 164 182 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
JEWETT H BRAZOS LEON 080887000 08088700014512 None CONSERVATION H BRAZOS LEON 381214512 0 3 4 4 3 4 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
JEWETT H TRINITY LEON 080887000 08088700014508 None CONSERVATION H TRINITY LEON 380814508 0 10 11 11 10 11 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
KATY H SAN JACINTO FORT BEND 080312000 08031200007910 None CONSERVATION H SAN JACINTO FORT BEND 381007910 18 24 31 38 47 58 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
KATY H SAN JACINTO HARRIS 080312000 08031200010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 203 245 288 332 374 419 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
KATY H SAN JACINTO WALLER 080312000 08031200023710 None CONSERVATION H SAN JACINTO WALLER 381023710 17 26 35 46 58 73 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
KEMAH H SAN JACINTO-BRAZOS GALVESTON 080316000 08031600008411 None CONSERVATION H SAN JACINTO-BRAZOS GALVESTON 381108411 15 18 19 20 20 20 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
KENDLETON H BRAZOS-COLORADO FORT BEND KENDLETON KENDLETON07913 None CONSERVATION H BRAZOS-COLORADO FORT BEND 381307913 0 11 14 18 23 30 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
KENEFICK H TRINITY LIBERTY 081033000 08103300014608 None CONSERVATION H TRINITY LIBERTY 380814608 0 6 7 8 9 10 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LAKE JACKSON H SAN JACINTO-BRAZOS BRAZORIA 080338000 08033800002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 255 275 292 310 330 355 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY LIBERTY 084226000 08422600014608 None CONSERVATION H TRINITY LIBERTY 380814608 0 7 8 8 9 10 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY POLK 084226000 08422600018708 None CONSERVATION H TRINITY POLK 380818708 0 54 62 64 66 70 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H SAN JACINTO SAN JACINTO 084226000 08422600020410 None CONSERVATION H SAN JACINTO SAN JACINTO 381020410 6 7 8 8 9 9 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY SAN JACINTO 084226000 08422600020408 None CONSERVATION H TRINITY SAN JACINTO 380820408 13 16 17 18 19 19 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY TRINITY 084226000 08422600022808 None CONSERVATION H TRINITY TRINITY 380822808 0 2 1 0 0 0 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COMPANY H TRINITY WALKER 084226000 08422600023608 None CONSERVATION H TRINITY WALKER 380823608 0 0 1 0 0 0 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LEAGUE CITY H SAN JACINTO-BRAZOS GALVESTON 080350000 08035000008411 None CONSERVATION H SAN JACINTO-BRAZOS GALVESTON 381108411 474 523 550 555 560 567 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LEAGUE CITY H SAN JACINTO-BRAZOS HARRIS 080350000 08035000010111 None CONSERVATION H SAN JACINTO-BRAZOS HARRIS 381110111 2 2 2 2 2 2 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LIBERTY H TRINITY LIBERTY 080356000 08035600014608 None CONSERVATION H TRINITY LIBERTY 380814608 0 18 23 34 69 97 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
LONGHORN TOWN UD H SAN JACINTO HARRIS 084235000 08423500010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 12 26 33 41 49 56 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION

MADISONVILLE H TRINITY MADISON 080382000 08038200015708 None CONSERVATION H TRINITY MADISON 380815708 0 34 50 51 53 54 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MAGNOLIA H SAN JACINTO MONTGOMERY 080907000 08090700017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 24 34 44 56 72 91 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MANVEL H SAN JACINTO-BRAZOS BRAZORIA 080721000 08072100002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 30 30 29 28 28 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MASON CREEK UD H SAN JACINTO HARRIS 084247000 08424700010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 140 138 137 135 135 135 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MEADOWS H SAN JACINTO FORT BEND 080792000 08079200007910 None CONSERVATION H SAN JACINTO FORT BEND 381007910 112 111 110 108 108 108 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MEADOWS H SAN JACINTO-BRAZOS FORT BEND 080792000 08079200007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 11 11 11 11 11 11 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MERCY WSC H SAN JACINTO LIBERTY 084253000 08425300014610 None CONSERVATION H SAN JACINTO LIBERTY 381014610 0 5 6 6 7 8 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MERCY WSC H SAN JACINTO SAN JACINTO 084253000 08425300020410 None CONSERVATION H SAN JACINTO SAN JACINTO 381020410 0 22 25 27 28 28 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MISSOURI CITY H BRAZOS FORT BEND 080409000 08040900007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 25 30 35 38 46 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MISSOURI CITY H SAN JACINTO FORT BEND 080409000 08040900007910 None CONSERVATION H SAN JACINTO FORT BEND 381007910 0 203 242 283 313 381 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MISSOURI CITY H SAN JACINTO-BRAZOS FORT BEND 080409000 08040900007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 0 917 1096 1280 1417 1723 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MISSOURI CITY H SAN JACINTO HARRIS 080409000 08040900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 83 98 113 129 146 162 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONT BELVIEU H TRINITY CHAMBERS 080413000 08041300003608 None CONSERVATION H TRINITY CHAMBERS 3880368 37 48 59 67 77 86 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONT BELVIEU H TRINITY-SAN JACINTO CHAMBERS 080413000 08041300003609 None CONSERVATION H TRINITY-SAN JACINTO CHAMBERS 3890369 17 23 27 32 36 40 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONTGOMERY H SAN JACINTO MONTGOMERY MONTGOMERY MONTGOMERY17010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 14 57 83 109 136 162 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONTGOMERY COUNTY MUD #18 H SAN JACINTO MONTGOMERY 084261000 08426100017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 112 142 210 290 397 520 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONTGOMERY COUNTY MUD #19 H SAN JACINTO MONTGOMERY 084262000 08426200017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 25 25 25 25 25 25 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONTGOMERY COUNTY MUD #8 H SAN JACINTO MONTGOMERY 084263000 08426300017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 50 65 79 83 82 82 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONTGOMERY COUNTY MUD #9 H SAN JACINTO MONTGOMERY 084264000 08426400017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 44 60 76 83 85 86 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONTGOMERY COUNTY UD #2 H SAN JACINTO MONTGOMERY 084265000 08426500017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 31 31 30 30 30 30 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONTGOMERY COUNTY UD #3 H SAN JACINTO MONTGOMERY 084266000 08426600017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 29 30 33 37 43 51 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONTGOMERY COUNTY UD #4 H SAN JACINTO MONTGOMERY 084267000 08426700017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 58 58 57 56 56 56 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
MONTGOMERY COUNTY WCID #1 H SAN JACINTO MONTGOMERY 084268000 08426800017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 30 31 34 39 45 53 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NEEDVILLE H BRAZOS FORT BEND 080428000 08042800007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 0 0 0 0 0 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NEEDVILLE H BRAZOS-COLORADO FORT BEND 080428000 08042800007913 None CONSERVATION H BRAZOS-COLORADO FORT BEND 381307913 0 18 22 26 31 38 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NEW CANEY MUD H SAN JACINTO MONTGOMERY 084272000 08427200017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 69 153 200 252 326 412 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NEW WAVERLY H SAN JACINTO WALKER 080926000 08092600023610 None CONSERVATION H SAN JACINTO WALKER 381023610 0 13 13 13 13 13 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NFBWA H BRAZOS FORT BEND NFBWA NFBWA07912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 115 169 233 331 454 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NFBWA H SAN JACINTO FORT BEND NFBWA NFBWA07910 None CONSERVATION H SAN JACINTO FORT BEND 381007910 0 0 1686 1882 1934 1922 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NFBWA H SAN JACINTO-BRAZOS FORT BEND NFBWA NFBWA07911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 0 1521 2146 2713 3223 3705 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NFBWA H SAN JACINTO HARRIS NFBWA NFBWA10110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 57 61 65 69 74 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NHCRWA H SAN JACINTO HARRIS 088000000 08800000010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 6441 7598 8480 8961 9156 9389 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NORMANGEE H BRAZOS LEON 080927000 08092700014512 None CONSERVATION H BRAZOS LEON 381214512 0 3 3 3 3 3 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NORMANGEE H TRINITY LEON 080927000 08092700014508 None CONSERVATION H TRINITY LEON 380814508 0 6 7 7 7 7 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NORMANGEE H TRINITY MADISON 080927000 08092700015708 None CONSERVATION H TRINITY MADISON 380815708 1 1 1 1 1 1 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NORTH BELT UD H SAN JACINTO HARRIS 084275000 08427500010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 27 36 44 51 60 68 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NORTH GREEN MUD H SAN JACINTO HARRIS 084279000 08427900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 21 23 24 26 28 30 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
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NORTHWEST HARRIS COUNTY MUD #23 H SAN JACINTO HARRIS 084286000 08428600010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 35 43 52 60 69 77 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
NORTHWEST PARK MUD H SAN JACINTO HARRIS 084287000 08428700010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 184 217 217 213 211 211 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
OAK RIDGE NORTH H SAN JACINTO MONTGOMERY 080726000 08072600017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 41 45 53 64 77 94 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
OLD RIVER-WINFREE H TRINITY CHAMBERS 080727000 08072700003608 None CONSERVATION H TRINITY CHAMBERS 3880368 12 13 14 15 16 17 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
ONALASKA H TRINITY POLK 080933000 08093300018708 None CONSERVATION H TRINITY POLK 380818708 0 13 14 16 17 18 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
ORBIT SYSTEMS INC H BRAZOS-COLORADO BRAZORIA 084294000 08429400002013 None CONSERVATION H BRAZOS-COLORADO BRAZORIA 381302013 0 3 4 4 5 5 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
ORBIT SYSTEMS INC H SAN JACINTO-BRAZOS BRAZORIA 084294000 08429400002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 27 31 34 38 42 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
ORBIT SYSTEMS INC H SAN JACINTO-BRAZOS FORT BEND 084294000 08429400007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 1 1 1 1 1 1 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
OYSTER CREEK H SAN JACINTO-BRAZOS BRAZORIA 080730000 08073000002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 9 10 12 13 14 15 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PANORAMA VILLAGE H SAN JACINTO MONTGOMERY 080732000 08073200017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 36 38 39 41 43 45 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PARKWAY UD H SAN JACINTO HARRIS 084298000 08429800010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 17 16 16 16 15 15 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PASADENA H SAN JACINTO HARRIS 080456000 08045600010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 1014 1106 1189 1278 1374 1482 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PASADENA H SAN JACINTO-BRAZOS HARRIS 080456000 08045600010111 None CONSERVATION H SAN JACINTO-BRAZOS HARRIS 381110111 284 309 333 358 385 415 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PATTON VILLAGE H SAN JACINTO MONTGOMERY 080734000 08073400017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 5 5 6 6 8 9 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PEARLAND H SAN JACINTO-BRAZOS BRAZORIA 080457000 08045700002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 216 538 631 719 817 920 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PEARLAND H SAN JACINTO-BRAZOS HARRIS 080457000 08045700010111 None CONSERVATION H SAN JACINTO-BRAZOS HARRIS 381110111 8 18 21 23 26 28 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PECAN GROVE MUD #1 H BRAZOS FORT BEND 084299000 08429900007912 None CONSERVATION H BRAZOS FORT BEND 381207912 115 162 164 166 171 178 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PECAN GROVE MUD #1 H SAN JACINTO-BRAZOS FORT BEND 084299000 08429900007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 31 43 44 44 45 47 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PINE ISLAND H BRAZOS WALLER 080938000 08093800023712 None CONSERVATION H BRAZOS WALLER 381223712 0 8 10 12 14 17 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PINE TRAILS UTILITY H SAN JACINTO HARRIS 084302000 08430200010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 56 60 64 68 72 77 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PINEY POINT VILLAGE H SAN JACINTO HARRIS 080468000 08046800010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 76 78 81 84 86 90 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PLANTATION MUD H SAN JACINTO-BRAZOS FORT BEND 084303000 08430300007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 34 33 32 32 32 32 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PLEAK H BRAZOS FORT BEND 081053000 08105300007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 36 43 50 59 70 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PLUM GROVE H SAN JACINTO LIBERTY 081054000 08105400014610 None CONSERVATION H SAN JACINTO LIBERTY 381014610 0 10 11 13 15 18 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
POINT AQUARIUS MUD H SAN JACINTO MONTGOMERY 084305000 08430500017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 44 54 78 105 142 184 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
POINT BLANK H TRINITY SAN JACINTO 081056000 08105600020408 None CONSERVATION H TRINITY SAN JACINTO 380820408 0 5 6 6 6 6 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PORTER WSC H SAN JACINTO MONTGOMERY 084307000 08430700017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 123 137 171 212 210 210 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PRAIRIE VIEW H BRAZOS WALLER 080485000 08048500023712 None CONSERVATION H BRAZOS WALLER 381223712 0 8 9 9 10 11 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
PRAIRIE VIEW H SAN JACINTO WALLER 080485000 08048500023710 None CONSERVATION H SAN JACINTO WALLER 381023710 0 72 78 85 93 103 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
RAYFORD ROAD MUD H SAN JACINTO MONTGOMERY 084312000 08431200017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 146 145 144 144 144 144 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
RICHMOND H BRAZOS FORT BEND 080500000 08050000007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 179 213 245 301 363 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
RICHWOOD H SAN JACINTO-BRAZOS BRAZORIA 080501000 08050100002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 20 21 22 22 23 24 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
RIVER PLANTATION MUD H SAN JACINTO MONTGOMERY 084322000 08432200017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 50 49 48 48 48 48 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
RIVERSIDE WSC H TRINITY SAN JACINTO 084323000 08432300020408 None CONSERVATION H TRINITY SAN JACINTO 380820408 0 11 13 16 18 20 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
RIVERSIDE WSC H TRINITY WALKER 084323000 08432300023608 None CONSERVATION H TRINITY WALKER 380823608 0 0 5 23 24 26 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
ROLLING FORK PUD H SAN JACINTO HARRIS 084411000 08441100010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 39 40 42 43 45 47 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
ROMAN FOREST H SAN JACINTO MONTGOMERY 080801000 08080100017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 32 50 71 93 124 160 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
ROSENBERG H BRAZOS FORT BEND 080518000 08051800007912 None CONSERVATION H BRAZOS FORT BEND 381207912 150 497 616 738 904 1101 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SAN FELIPE H BRAZOS AUSTIN 080954000 08095400000812 None CONSERVATION H BRAZOS AUSTIN 381200812 0 8 9 9 9 10 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SEABROOK H SAN JACINTO-BRAZOS HARRIS 080545000 08054500010111 None CONSERVATION H SAN JACINTO-BRAZOS HARRIS 381110111 153 182 208 237 264 293 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SEALY H BRAZOS AUSTIN 080549000 08054900000812 None CONSERVATION H BRAZOS AUSTIN 381200812 0 97 112 119 123 129 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SHENANDOAH H SAN JACINTO MONTGOMERY 080745000 08074500017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 104 121 141 162 191 226 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SHEPHERD H TRINITY SAN JACINTO 080746000 08074600020408 None CONSERVATION H TRINITY SAN JACINTO 380820408 0 20 22 23 24 24 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SIENNA PLANTATION MUD #2 H SAN JACINTO-BRAZOS FORT BEND 084334000 08433400007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 63 72 72 72 72 72 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SIMONTON H BRAZOS FORT BEND 081062000 08106200007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 0 0 38 45 54 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SOUTHERN MONTGOMERY COUNTY MUD H SAN JACINTO MONTGOMERY 084339000 08433900017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 121 152 153 158 160 164 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SOUTHSIDE PLACE H SAN JACINTO HARRIS 080572000 08057200010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 6 24 25 27 28 30 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SOUTHWEST UTILITIES H SAN JACINTO-BRAZOS BRAZORIA 084343000 08434300002011 None CONSERVATION H SAN JACINTO-BRAZOS BRAZORIA 381102011 0 2 4 5 5 5 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SOUTHWEST UTILITIES H SAN JACINTO HARRIS 084343000 08434300010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 42 47 53 57 63 68 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SOUTHWEST UTILITIES H SAN JACINTO LIBERTY 084343000 08434300014610 None CONSERVATION H SAN JACINTO LIBERTY 381014610 0 1 1 1 1 2 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SOUTHWEST UTILITIES H SAN JACINTO MONTGOMERY 084343000 08434300017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 15 17 21 26 32 40 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SPLENDORA H SAN JACINTO MONTGOMERY 080962000 08096200017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 10 12 16 21 28 36 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SPRING CREEK UD H SAN JACINTO MONTGOMERY 084344000 08434400017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 32 36 48 61 80 101 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SPRING VALLEY H SAN JACINTO HARRIS 080575000 08057500010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 53 55 56 58 60 63 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
STAGECOACH H SAN JACINTO MONTGOMERY STAGECOACH STAGECOACH17010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 4 6 8 11 15 20 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
STANLEY LAKE MUD H SAN JACINTO MONTGOMERY 084347000 08434700017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 44 54 54 53 53 53 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SUGAR LAND H BRAZOS FORT BEND 080585000 08058500007912 None CONSERVATION H BRAZOS FORT BEND 381207912 0 625 641 638 638 638 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SUGAR LAND H SAN JACINTO FORT BEND 080585000 08058500007910 None CONSERVATION H SAN JACINTO FORT BEND 381007910 0 63 64 64 64 64 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SUGAR LAND H SAN JACINTO-BRAZOS FORT BEND 080585000 08058500007911 None CONSERVATION H SAN JACINTO-BRAZOS FORT BEND 381107911 0 854 876 872 872 872 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SUNBELT FWSD H SAN JACINTO HARRIS 084350000 08435000010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 285 331 375 422 468 517 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SURFSIDE BEACH H BRAZOS BRAZORIA 080967000 08096700002012 None CONSERVATION H BRAZOS BRAZORIA 381202012 0 10 12 13 14 15 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
SWEENY H BRAZOS-COLORADO BRAZORIA 080590000 08059000002013 None CONSERVATION H BRAZOS-COLORADO BRAZORIA 381302013 0 30 40 41 43 45 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
THE WOODLANDS H SAN JACINTO MONTGOMERY 088001000 08800100017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 930 1686 1796 1788 1779 1779 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
TOMBALL H SAN JACINTO HARRIS 080608000 08060800010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 166 209 244 306 353 420 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
TRAIL OF THE LAKES MUD H SAN JACINTO HARRIS 084355000 08435500010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 90 87 86 85 85 85 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
VARNER CREEK UD H BRAZOS BRAZORIA 084370000 08437000002012 None CONSERVATION H BRAZOS BRAZORIA 381202012 0 24 27 31 35 39 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WALKER COUNTY RURAL WSC H TRINITY WALKER 084372000 08437200023608 None CONSERVATION H TRINITY WALKER 380823608 0 54 55 53 53 53 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WALLER H SAN JACINTO HARRIS 080629000 08062900010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 7 9 11 12 14 16 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WALLER H SAN JACINTO WALLER 080629000 08062900023710 None CONSERVATION H SAN JACINTO WALLER 381023710 0 27 32 37 43 51 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WALLIS H BRAZOS-COLORADO AUSTIN 080630000 08063000000813 None CONSERVATION H BRAZOS-COLORADO AUSTIN 381300813 0 11 11 11 12 12 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WEST HARDIN WSC H NECHES LIBERTY 084383000 08438300014606 None CONSERVATION H NECHES LIBERTY 380614606 0 2 2 3 3 3 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WEST HARRIS COUNTY MUD #6 H SAN JACINTO HARRIS 084387000 08438700010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 34 33 33 33 32 32 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WEST UNIVERSITY PL. H SAN JACINTO HARRIS 080643000 08064300010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 197 208 218 228 240 253 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WHCRWA H SAN JACINTO FORT BEND 088002000 08800200007910 None CONSERVATION H SAN JACINTO FORT BEND 381007910 178 209 241 282 323 363 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WHCRWA H SAN JACINTO HARRIS 088002000 08800200010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 0 3760 4102 4348 4420 4452 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WILLIS H SAN JACINTO MONTGOMERY 080655000 08065500017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 34 39 49 61 77 97 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WILLOW RUN SUBDIVISION H SAN JACINTO HARRIS 084398000 08439800010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 40 39 38 37 37 37 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WINDFERN FOREST UD H SAN JACINTO HARRIS 084401000 08440100010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 48 62 60 60 60 60 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WOODBRANCH H SAN JACINTO MONTGOMERY 080807000 08080700017010 None CONSERVATION H SAN JACINTO MONTGOMERY 381017010 10 11 12 14 16 18 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
WOODCREEK MUD H SAN JACINTO HARRIS 084404000 08440400010110 None CONSERVATION H SAN JACINTO HARRIS 381010110 37 49 60 71 82 93 Y MUNICIPAL CONSERVATION MUNICIPAL CONSERVATION
COUNTY-OTHER H BRAZOS BRAZORIA 080757020 08075702002012 none MUNICIPAL NON-POTABLE REUSE H BRAZOS BRAZORIA MNPR12 0 0 0 1 2 2 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H BRAZOS-COLORADO BRAZORIA 080757020 08075702002013 none MUNICIPAL NON-POTABLE REUSE H BRAZOS-COLORADO BRAZORIA MNPR13 0 0 21 42 64 87 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H SAN JACINTO-BRAZOS BRAZORIA 080757020 08075702002011 none MUNICIPAL NON-POTABLE REUSE H SAN JACINTO-BRAZOS BRAZORIA MNPR11 0 0 95 184 278 376 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H BRAZOS FORT BEND 080757079 08075707907912 none MUNICIPAL NON-POTABLE REUSE H BRAZOS FORT BEND MNPR12 0 0 460 1072 2286 3714 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H BRAZOS-COLORADO FORT BEND 080757079 08075707907913 none MUNICIPAL NON-POTABLE REUSE H BRAZOS-COLORADO FORT BEND MNPR13 0 0 14 21 31 34 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H SAN JACINTO FORT BEND 080757079 08075707907910 none MUNICIPAL NON-POTABLE REUSE H SAN JACINTO FORT BEND MNPR10 0 0 3 66 229 414 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H SAN JACINTO-BRAZOS FORT BEND 080757079 08075707907911 none MUNICIPAL NON-POTABLE REUSE H SAN JACINTO-BRAZOS FORT BEND MNPR11 0 0 0 457 1499 2648 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H SAN JACINTO HARRIS 080757101 08075710110110 none MUNICIPAL NON-POTABLE REUSE H SAN JACINTO HARRIS MNPR10 0 0 930 2994 5816 8773 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H SAN JACINTO-BRAZOS HARRIS 080757101 08075710110111 none MUNICIPAL NON-POTABLE REUSE H SAN JACINTO-BRAZOS HARRIS MNPR11 0 0 52 7 2 7 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H TRINITY-SAN JACINTO HARRIS 080757101 08075710110109 none MUNICIPAL NON-POTABLE REUSE H TRINITY-SAN JACINTO HARRIS MNPR09 0 0 26 0 0 0 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H SAN JACINTO MONTGOMERY 080757170 08075717017010 none MUNICIPAL NON-POTABLE REUSE H SAN JACINTO MONTGOMERY MNPR10 0 0 1752 3838 6787 10215 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
NFBWA H BRAZOS FORT BEND NFBWA NFBWA07912 NFBWA MUNICIPAL NON-POTABLE REUSE H BRAZOS FORT BEND MNPR12 0 0 90 194 356 561 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
NFBWA H SAN JACINTO FORT BEND NFBWA NFBWA07910 NFBWA MUNICIPAL NON-POTABLE REUSE H SAN JACINTO FORT BEND MNPR10 0 0 474 812 926 929 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
NFBWA H SAN JACINTO-BRAZOS FORT BEND NFBWA NFBWA07911 NFBWA MUNICIPAL NON-POTABLE REUSE H SAN JACINTO-BRAZOS FORT BEND MNPR11 0 0 1026 1967 2836 3657 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
NFBWA H SAN JACINTO HARRIS NFBWA NFBWA10110 NFBWA MUNICIPAL NON-POTABLE REUSE H SAN JACINTO HARRIS MNPR10 0 0 0 7 11 11 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
NHCRWA H SAN JACINTO HARRIS 088000000 08800000010110 NHCRWA MUNICIPAL NON-POTABLE REUSE H SAN JACINTO HARRIS MNPR10 0 0 1595 2473 2886 3274 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
WHCRWA H SAN JACINTO FORT BEND 088002000 08800200007910 WHCRWA MUNICIPAL NON-POTABLE REUSE H SAN JACINTO FORT BEND MNPR10 0 0 69 155 240 320 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
WHCRWA H SAN JACINTO HARRIS 088002000 08800200010110 WHCRWA MUNICIPAL NON-POTABLE REUSE H SAN JACINTO HARRIS MNPR10 0 0 665 1135 1312 1366 Y MUNICIPAL NON-POTABLE REUSE MUNICIPAL NON-POTABLE REUSE
COUNTY-OTHER H SAN JACINTO HARRIS 080757101 08075710110110 SAN JACINTO RIVER AUTHORITY TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 346080427908 0 0 5299 19014 16041 17533 Y NEW CONTRACT FROM EXISTING SUPPLY SJRA to WUG Contract
HARRIS COUNTY MUD #50 H SAN JACINTO HARRIS 084185000 08418500010110 SAN JACINTO RIVER AUTHORITY HOUSTON LAKE/RESERVOIR H SAN JACINTO RESERVOIR 1003010 0 0 0 0 28 72 Y NEW CONTRACT FROM EXISTING SUPPLY SJRA to WUG Contract
MANUFACTURING H TRINITY-SAN JACINTO CHAMBERS 081001036 08100103603609 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 8264 9230 10252 11284 12240 13445 Y NEW CONTRACT FROM EXISTING SUPPLY TRA to WUG Contract
MANUFACTURING H TRINITY-SAN JACINTO HARRIS 081001101 08100110110109 SAN JACINTO RIVER AUTHORITY TRINITY RIVER RUN-OF-RIVER H TRINITY LIBERTY 3410805271B08 23008 24777 24777 24777 24777 24777 Y NEW CONTRACT FROM EXISTING SUPPLY SJRA to WUG Contract
MANUFACTURING H TRINITY-SAN JACINTO HARRIS 081001101 08100110110109 SAN JACINTO RIVER AUTHORITY TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 346080427908 0 2977 7014 10986 13959 12467 Y NEW CONTRACT FROM EXISTING SUPPLY SJRA to WUG Contract
MINING H TRINITY CHAMBERS 081003036 08100303603608 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 4344 6494 7816 9116 10411 11550 Y NEW CONTRACT FROM EXISTING SUPPLY TRA to WUG Contract
MINING H TRINITY-SAN JACINTO CHAMBERS 081003036 08100303603609 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 1215 1359 1904 2488 3081 3677 Y NEW CONTRACT FROM EXISTING SUPPLY TRA to WUG Contract
MINING H NECHES-TRINITY GALVESTON 081003084 08100308408407 LOWER NECHES VALLEY AUTHORITY SAM RAYBURN-STEINHAGEN LAKE/RESERVOIR SYSTEM I NECHES RESERVOIR 060A006 16 23 26 29 33 37 Y NEW CONTRACT FROM EXISTING SUPPLY LNVA to WUG Contract
STEAM ELECTRIC POWER H SAN JACINTO HARRIS 081002101 08100210110110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 2671 1642 0 0 0 Y NEW CONTRACT FROM EXISTING SUPPLY COH to WUG Contract
STEAM ELECTRIC POWER H SAN JACINTO-BRAZOS HARRIS 081002101 08100210110111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 839 0 0 0 0 Y NEW CONTRACT FROM EXISTING SUPPLY COH to WUG Contract
LIVESTOCK H SAN JACINTO-BRAZOS BRAZORIA 081005020 08100502002011 none GULF COAST AQUIFER H SAN JACINTO-BRAZOS BRAZORIA 0201511 0 27 27 27 27 27 Y NEW GROUNDWATER WELLS FOR LIVESTOCK New Groundwater Wells for Livestock
LIVESTOCK H NECHES-TRINITY GALVESTON 081005084 08100508408407 none GULF COAST AQUIFER H NECHES-TRINITY GALVESTON 0841507 0 14 14 14 14 14 Y NEW GROUNDWATER WELLS FOR LIVESTOCK New Groundwater Wells for Livestock
ARCOLA H SAN JACINTO-BRAZOS FORT BEND 080998000 08099800007911 NFBWA GULF COAST AQUIFER H SAN JACINTO-BRAZOS FORT BEND 0791511 0 106 258 295 345 397 Y NFBWA GRP NFBWA GRP Participation
FULSHEAR H BRAZOS FORT BEND 080869000 08086900007912 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 76 178 Y NFBWA GRP NFBWA GRP Participation
FULSHEAR H SAN JACINTO-BRAZOS FORT BEND 080869000 08086900007911 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 45 112 Y NFBWA GRP NFBWA GRP Participation
NFBWA H BRAZOS FORT BEND NFBWA NFBWA07912 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 -45 -112 Y NFBWA GRP NFBWA GRP Participation
NFBWA H SAN JACINTO-BRAZOS FORT BEND NFBWA NFBWA07911 NFBWA GULF COAST AQUIFER H SAN JACINTO-BRAZOS FORT BEND 0791511 0 -106 -258 -295 -345 -397 Y NFBWA GRP NFBWA GRP Participation
NFBWA H SAN JACINTO-BRAZOS FORT BEND NFBWA NFBWA07911 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 -76 -178 Y NFBWA GRP NFBWA GRP Participation
JERSEY VILLAGE H SAN JACINTO HARRIS 080709000 08070900010110 NHCRWA HOUSTON LAKE/RESERVOIR H SAN JACINTO RESERVOIR 1003010 0 364 767 1043 1315 1600 Y NHCRWA GRP NHCRWA GRP Participation
NHCRWA H SAN JACINTO HARRIS 088000000 08800000010110 NHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 -761 -2569 -3476 -4530 -5349 -6488 Y NHCRWA GRP NHCRWA GRP Participation
NHCRWA H SAN JACINTO HARRIS 088000000 08800000010110 NHCRWA HOUSTON LAKE/RESERVOIR H SAN JACINTO RESERVOIR 1003010 0 -364 -767 -1043 -1315 -1600 Y NHCRWA GRP NHCRWA GRP Participation
NORTHWEST HARRIS COUNTY MUD #23 H SAN JACINTO HARRIS 084286000 08428600010110 NHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 141 467 646 770 908 1046 Y NHCRWA GRP NHCRWA GRP Participation
TOMBALL H SAN JACINTO HARRIS 080608000 08060800010110 NHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 620 2102 2830 3760 4441 5442 Y NHCRWA GRP NHCRWA GRP Participation
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Region H
Table 4A‐7:  WMS Supply Allocations by WUG

2010 2020 2030 2040 2050 2060
Non-Recursive 

Volume? Major WMS Project Name WUG-Level WMS NameWholesale Water Provider Water Source Source RWPG Source Basin Source County Source-Basin IDWUG ID WUG-County-Basin IDWUG Name
WUG 

RWPG WUG Basin WUG County
NHCRWA H SAN JACINTO HARRIS 088000000 08800000010110 NHCRWA INDIRECT REUSE HARRIS COUNTY H SAN JACINTO HARRIS 351010110 0 0 0 7300 16300 16300 Y NHCRWA INDIRECT REUSE NHCRWA INDIRECT REUSE
PEARLAND H SAN JACINTO-BRAZOS BRAZORIA 080457000 08045700002011 none BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 3889 3900 3775 6893 6187 5454 N Pearland SWTP Pearland SWTP
PEARLAND H SAN JACINTO-BRAZOS BRAZORIA 080457000 08045700002011 none BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 346120516812 2590 2597 2514 4591 4120 3632 N Pearland SWTP Pearland SWTP
PEARLAND H SAN JACINTO-BRAZOS BRAZORIA 080457000 08045700002011 none ALLENS CREEK LAKE/RESERVOIR H BRAZOS RESERVOIR 1290012 0 0 223 1565 2788 4053 N Pearland SWTP Pearland SWTP
PEARLAND H SAN JACINTO-BRAZOS HARRIS 080457000 08045700010111 none BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 145 134 125 223 195 169 N Pearland SWTP Pearland SWTP
PEARLAND H SAN JACINTO-BRAZOS HARRIS 080457000 08045700010111 none BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 346120516812 96 89 83 148 130 112 N Pearland SWTP Pearland SWTP
PECAN GROVE MUD #1 H BRAZOS FORT BEND 084299000 08429900007912 none BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 120E012 182 182 363 363 363 363 N PECAN GROVE GRP PECAN GROVE GRP
PECAN GROVE MUD #1 H SAN JACINTO-BRAZOS FORT BEND 084299000 08429900007911 none BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 120E012 684 684 1368 1368 1368 1368 N PECAN GROVE GRP PECAN GROVE GRP
BEACH CITY H TRINITY-SAN JACINTO CHAMBERS 080822000 08082200003609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO CHAMBERS 0361509 178 0 0 0 0 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
BELLAIRE H SAN JACINTO HARRIS 080046000 08004600010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 1440 489 496 259 172 467 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
BRITMOORE UTILITIES H SAN JACINTO HARRIS 084036000 08403600010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 115 354 127 67 45 121 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
BUNKER HILL VILLAGE H SAN JACINTO HARRIS 080085000 08008500010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 478 469 125 56 33 33 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
CANDLELIGHT HILLS SUBDIVISION H SAN JACINTO HARRIS 084043000 08404300010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 110 342 123 66 44 123 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
CHCRWA H SAN JACINTO HARRIS CHCRWA CHCRWA10110 CHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 423 211 132 217 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
CHIMNEY HILL MUD H SAN JACINTO HARRIS 084053000 08405300010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 10 4 2 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
CONSUMERS WATER INC H SAN JACINTO HARRIS 084072000 08407200010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 96 336 131 74 52 173 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
COUNTY-OTHER H TRINITY-SAN JACINTO CHAMBERS 080757036 08075703603609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO CHAMBERS 0361509 104 0 0 0 0 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
COUNTY-OTHER H SAN JACINTO HARRIS 080757101 08075710110110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 181 1937 13715 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
COUNTY-OTHER H SAN JACINTO-BRAZOS HARRIS 080757101 08075710110111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 203 0 17 0 0 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
CRYSTAL SPRNGS WATER COMPANY H SAN JACINTO HARRIS 084081000 08408100010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 5 17 7 4 3 9 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
EL LAGO H SAN JACINTO-BRAZOS HARRIS 080695000 08069500010111 CITY OF PASADENA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 248 270 77 36 22 33 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
FOUNTAINVIEW SUBDIVISION H SAN JACINTO HARRIS 084132000 08413200010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 83 250 89 46 30 81 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
GALENA PARK H SAN JACINTO HARRIS 080226000 08022600010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 22 25 9 5 5 49 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY FWSD #47 H SAN JACINTO HARRIS 084149000 08414900010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 25 14 1 0 0 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY FWSD #51 H SAN JACINTO HARRIS 084150000 08415000010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 363 266 68 26 15 15 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY FWSD #6 H SAN JACINTO HARRIS 084151000 08415100010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 103 145 50 29 21 74 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY MUD #158 H SAN JACINTO HARRIS 084165000 08416500010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 7 2 1 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY MUD #261 H SAN JACINTO HARRIS 084179000 08417900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 140 495 158 72 42 42 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY MUD #345 H SAN JACINTO HARRIS 084182000 08418200010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 341 898 282 129 76 76 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY MUD #5 H SAN JACINTO HARRIS 084184000 08418400010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 157 411 126 57 33 33 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY MUD #53 H SAN JACINTO HARRIS 084186000 08418600010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 587 920 335 204 149 574 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY MUD #8 H SAN JACINTO HARRIS 084189000 08418900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 96 140 49 29 21 88 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY WCID #1 H SAN JACINTO HARRIS 084193000 08419300010110 BAYTOWN AREA WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 26 71 49 39 196 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY WCID #21 H SAN JACINTO HARRIS 084196000 08419600010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 272 313 95 48 32 102 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY WCID #36 H SAN JACINTO HARRIS 084197000 08419700010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 190 268 92 54 40 160 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY WCID #50 H SAN JACINTO HARRIS 084198000 08419800010110 CITY OF PASADENA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 508 557 163 81 52 115 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY WCID #76 H SAN JACINTO HARRIS 084199000 08419900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 73 187 57 26 15 15 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HARRIS COUNTY WCID #84 H SAN JACINTO HARRIS 084200000 08420000010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 199 200 55 25 15 25 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HEDWIG VILLAGE H SAN JACINTO HARRIS 080269000 08026900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 458 459 125 58 34 40 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HILSHIRE VILLAGE H SAN JACINTO HARRIS 081025000 08102500010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 5 6 2 1 1 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HOUSTON H SAN JACINTO FORT BEND 080285000 08028500007910 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 -454 -5 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HOUSTON H SAN JACINTO HARRIS 080285000 08028500010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 -17056 -13867 -10665 -22379 -32021 -43418 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HOUSTON H SAN JACINTO-BRAZOS HARRIS 080285000 08028500010111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 -1197 -1409 -1531 -1657 -1790 -20 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HUMBLE H SAN JACINTO HARRIS 080289000 08028900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 820 820 879 450 293 707 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
HUNTERS CREEK VILLAGE H SAN JACINTO HARRIS 080290000 08029000010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 955 1034 302 150 96 210 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H BRAZOS BRAZORIA 081004020 08100402002012 GULF COAST WATER AUTHORITY BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 -50 -50 -50 -50 -50 -50 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H SAN JACINTO-BRAZOS BRAZORIA 081004020 08100402002011 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 -13197 -13197 -13197 -13197 -13197 -13197 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H SAN JACINTO-BRAZOS BRAZORIA 081004020 08100402002011 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 346120516812 -447 -447 -447 -447 -447 -447 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H NECHES-TRINITY CHAMBERS 081004036 08100403603607 None GULF COAST AQUIFER H NECHES-TRINITY CHAMBERS 0361507 -104 -155 -183 -213 -243 -270 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H NECHES-TRINITY CHAMBERS 081004036 08100403603607 CHAMBERS LIBERTY COUNTIES NAVIGATIONAL DISTRICT TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 3460804279B08 -20376 -20600 -20734 -20857 -20975 -21076 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H TRINITY CHAMBERS 081004036 08100403603608 CHAMBERS LIBERTY COUNTIES NAVIGATIONAL DISTRICT TRINITY RIVER RUN-OF-RIVER H TRINITY CHAMBERS 3460804279B08 20376 20600 20734 20857 20975 21076 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H TRINITY-SAN JACINTO CHAMBERS 081004036 08100403603609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO CHAMBERS 0361509 -530 -509 -472 -439 -409 -379 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H NECHES-TRINITY LIBERTY 081004146 08100414614607 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 0 -1091 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H TRINITY LIBERTY 081004146 08100414614608 CITY OF HOUSTON TRINITY RIVER RUN-OF-RIVER H TRINITY LIBERTY 346080427708 -6657 -6697 -6732 -6767 -6805 -5742 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H TRINITY-SAN JACINTO LIBERTY 081004146 08100414614609 CITY OF HOUSTON TRINITY RIVER RUN-OF-RIVER H TRINITY LIBERTY 346080427708 6657 6697 6732 6767 6805 5742 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
IRRIGATION H TRINITY-SAN JACINTO LIBERTY 081004146 08100414614609 TRINITY RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 0 1091 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
JACINTO CITY H SAN JACINTO HARRIS 080301000 08030100010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 2 83 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 GULF COAST WATER AUTHORITY BRAZOS RIVER AUTHORITY MAIN STEM STYSTEM G BRAZOS RESERVOIR 120E012 50 50 50 50 50 50 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 3461205322B12 13197 13197 13197 13197 13197 13197 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
MANUFACTURING H BRAZOS BRAZORIA 081001020 08100102002012 GULF COAST WATER AUTHORITY BRAZOS RIVER RUN-OF-RIVER H BRAZOS FORT BEND 346120516812 447 447 447 447 447 447 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
MANUFACTURING H SAN JACINTO HARRIS 081001101 08100110110110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 0 -67200 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
MANUFACTURING H SAN JACINTO-BRAZOS HARRIS 081001101 08100110110111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 4487 251 251 2029 1394 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
MINING H NECHES-TRINITY CHAMBERS 081003036 08100303603607 None GULF COAST AQUIFER H NECHES-TRINITY CHAMBERS 0361507 104 155 183 213 243 270 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
MINING H TRINITY-SAN JACINTO CHAMBERS 081003036 08100303603609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO CHAMBERS 0361509 45 509 472 439 409 379 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
MINING H SAN JACINTO HARRIS 081003101 08100310110110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 140 274 97 56 40 123 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
MINING H SAN JACINTO-BRAZOS HARRIS 081003101 08100310110111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 3 5 2 1 1 3 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
MONT BELVIEU H TRINITY-SAN JACINTO CHAMBERS 080413000 08041300003609 None GULF COAST AQUIFER H TRINITY-SAN JACINTO CHAMBERS 0361509 203 0 0 0 0 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
NFBWA H BRAZOS FORT BEND NFBWA NFBWA07912 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 218 211 220 1872 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
NFBWA H SAN JACINTO FORT BEND NFBWA NFBWA07910 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 1965 1353 909 1466 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
NFBWA H SAN JACINTO-BRAZOS FORT BEND NFBWA NFBWA07911 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 2504 2176 1821 8869 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
NFBWA H SAN JACINTO HARRIS NFBWA NFBWA10110 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 199 106 67 80 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
NHCRWA H SAN JACINTO HARRIS 088000000 08800000010110 NHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 420 11686 55563 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
PARKWAY UD H SAN JACINTO HARRIS 084298000 08429800010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 225 221 58 26 15 17 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
PEARLAND H SAN JACINTO-BRAZOS BRAZORIA 080457000 08045700002011 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 201 294 325 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
PEARLAND H SAN JACINTO-BRAZOS HARRIS 080457000 08045700010111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 4 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
PINE TRAILS UTILITY H SAN JACINTO HARRIS 084302000 08430200010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 215 266 85 47 33 110 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
PINEY POINT VILLAGE H SAN JACINTO HARRIS 080468000 08046800010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 697 731 207 100 62 114 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
ROLLING FORK PUD H SAN JACINTO HARRIS 084411000 08441100010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 173 470 152 74 45 76 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
SEABROOK H SAN JACINTO-BRAZOS HARRIS 080545000 08054500010111 CITY OF PASADENA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 1109 484 484 271 188 603 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
SOUTHSIDE PLACE H SAN JACINTO HARRIS 080572000 08057200010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 3 6 6 5 33 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
SOUTHWEST UTILITIES H SAN JACINTO HARRIS 084343000 08434300010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 171 509 178 91 59 151 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
SPRING VALLEY H SAN JACINTO HARRIS 080575000 08057500010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 213 585 190 90 56 94 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
STEAM ELECTRIC POWER H SAN JACINTO HARRIS 081002101 08100210110110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 1229 1068 3909 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
STEAM ELECTRIC POWER H SAN JACINTO-BRAZOS HARRIS 081002101 08100210110111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 400 400 394 216 152 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
SUNBELT FWSD H SAN JACINTO HARRIS 084350000 08435000010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 576 0 0 0 0 0 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
WALLER H SAN JACINTO HARRIS 080629000 08062900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 0 203 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
WEST UNIVERSITY PL. H SAN JACINTO HARRIS 080643000 08064300010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 231 359 136 80 60 256 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
WHCRWA H SAN JACINTO FORT BEND 088002000 08800200007910 WHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 770 770 1555 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
WHCRWA H SAN JACINTO HARRIS 088002000 08800200010110 WHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 1241 0 0 11748 11748 17886 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
WILLOW RUN SUBDIVISION H SAN JACINTO HARRIS 084398000 08439800010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 159 417 129 58 34 34 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
WINDFERN FOREST UD H SAN JACINTO HARRIS 084401000 08440100010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 126 591 185 84 49 49 Y REALLOCATE EXISTING SUPPLY REALLOCATE EXISTING SUPPLY
RIVER PLANTATION MUD H SAN JACINTO MONTGOMERY 084322000 08432200017010 None RIVER PLANTATION  REUSE H SAN JACINTO MONTGOMERY RPRU10 168 368 368 368 368 368 Y RIVER PLANTATION  GRP REUSE RIVER PLANTATION  GRP REUSE
SEALY H BRAZOS AUSTIN 080549000 08054900000812 None GULF COAST AQUIFER H BRAZOS AUSTIN 0081512 0 360 360 360 360 888 N SEALY GW TREATMENT EXPANSION SEALY GW TREATMENT EXPANSION
CONROE H SAN JACINTO MONTGOMERY 080130000 08013000017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 -7593 -8219 -9004 -9249 -9456 Y SJRA WRAP

p
Supplies

CONROE H SAN JACINTO MONTGOMERY 080130000 08013000017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 12849 16769 15216 13490 12274 Y SJRA WRAP SJRA WRAP Participation
CONSUMERS WATER INC H SAN JACINTO MONTGOMERY 084072000 08407200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 89 143 204 291 395 Y SJRA WRAP SJRA WRAP Participation
COUNTY-OTHER H SAN JACINTO MONTGOMERY 080757170 08075717017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 10308 16122 19183 13789 5335 Y SJRA WRAP SJRA WRAP Participation
COUNTY-OTHER H SAN JACINTO MONTGOMERY 080757170 08075717017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 375 4087 12079 17836 Y SJRA WRAP SJRA WRAP Participation
CRYSTAL SPRNGS WATER COMPANY H SAN JACINTO MONTGOMERY 084081000 08408100017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 257 439 663 982 1371 Y SJRA WRAP SJRA WRAP Participation
CUT AND SHOOT H SAN JACINTO MONTGOMERY 080854000 08085400017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -127 -136 -138 -139 Y SJRA WRAP

p
Supplies

CUT AND SHOOT H SAN JACINTO MONTGOMERY 080854000 08085400017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 86 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
CUT AND SHOOT H SAN JACINTO MONTGOMERY 080854000 08085400017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 261 233 203 183 Y SJRA WRAP SJRA WRAP Participation
EAST PLANTATION UD H SAN JACINTO MONTGOMERY 084098000 08409800017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -326 -372 -399 -418 Y SJRA WRAP

p
Supplies

EAST PLANTATION UD H SAN JACINTO MONTGOMERY 084098000 08409800017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 203 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
EAST PLANTATION UD H SAN JACINTO MONTGOMERY 084098000 08409800017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 670 635 586 547 Y SJRA WRAP SJRA WRAP Participation
H M W SUD H SAN JACINTO MONTGOMERY 084147000 08414700017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -1012 -1083 -1099 -1107 Y SJRA WRAP

p
Supplies

H M W SUD H SAN JACINTO MONTGOMERY 084147000 08414700017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 672 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
H M W SUD H SAN JACINTO MONTGOMERY 084147000 08414700017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 2067 1833 1605 1441 Y SJRA WRAP SJRA WRAP Participation
MAGNOLIA H SAN JACINTO MONTGOMERY 080907000 08090700017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 221 380 561 812 1118 Y SJRA WRAP SJRA WRAP Participation
MANUFACTURING H SAN JACINTO MONTGOMERY 081001170 08100117017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 988 1384 1756 2129 2504 Y SJRA WRAP SJRA WRAP Participation
MINING H SAN JACINTO MONTGOMERY 081003170 08100317017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 216 279 331 382 425 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY H SAN JACINTO MONTGOMERY MONTGOMERY MONTGOMERY17010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 0 -787 -777 Y SJRA WRAP

p
Supplies

MONTGOMERY H SAN JACINTO MONTGOMERY MONTGOMERY MONTGOMERY17010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 374 710 1087 0 0 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY H SAN JACINTO MONTGOMERY MONTGOMERY MONTGOMERY17010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 0 0 1151 1011 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY MUD #18 H SAN JACINTO MONTGOMERY 084261000 08426100017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 -1909 -2136 -2308 Y SJRA WRAP

p
Supplies

MONTGOMERY COUNTY MUD #18 H SAN JACINTO MONTGOMERY 084261000 08426100017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 865 1655 0 0 0 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY MUD #18 H SAN JACINTO MONTGOMERY 084261000 08426100017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 0 3236 3122 3000 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY MUD #19 H SAN JACINTO MONTGOMERY 084262000 08426200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -199 -173 -141 -115 Y SJRA WRAP

p
Supplies

MONTGOMERY COUNTY MUD #19 H SAN JACINTO MONTGOMERY 084262000 08426200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 167 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY MUD #19 H SAN JACINTO MONTGOMERY 084262000 08426200017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 410 296 209 153 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY MUD #8 H SAN JACINTO MONTGOMERY 084263000 08426300017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 -546 -441 -358 Y SJRA WRAP

p
Supplies
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Region H
Table 4A‐7:  WMS Supply Allocations by WUG

2010 2020 2030 2040 2050 2060
Non-Recursive 

Volume? Major WMS Project Name WUG-Level WMS NameWholesale Water Provider Water Source Source RWPG Source Basin Source County Source-Basin IDWUG ID WUG-County-Basin IDWUG Name
WUG 

RWPG WUG Basin WUG County
MONTGOMERY COUNTY MUD #8 H SAN JACINTO MONTGOMERY 084263000 08426300017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 16 160 0 0 0 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY MUD #8 H SAN JACINTO MONTGOMERY 084263000 08426300017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 51 63 583 407 295 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY MUD #9 H SAN JACINTO MONTGOMERY 084264000 08426400017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 -589 -488 -404 Y SJRA WRAP

p
Supplies

MONTGOMERY COUNTY MUD #9 H SAN JACINTO MONTGOMERY 084264000 08426400017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 19 171 0 0 0 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY MUD #9 H SAN JACINTO MONTGOMERY 084264000 08426400017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 51 64 633 453 335 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY UD #2 H SAN JACINTO MONTGOMERY 084265000 08426500017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 203 259 298 337 369 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY UD #3 H SAN JACINTO MONTGOMERY 084266000 08426600017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 -245 -232 -222 Y SJRA WRAP

p
Supplies

MONTGOMERY COUNTY UD #3 H SAN JACINTO MONTGOMERY 084266000 08426600017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 184 264 0 0 0 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY UD #3 H SAN JACINTO MONTGOMERY 084266000 08426600017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 0 418 342 292 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY UD #4 H SAN JACINTO MONTGOMERY 084267000 08426700017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 -369 -300 -245 Y SJRA WRAP

p
Supplies

MONTGOMERY COUNTY UD #4 H SAN JACINTO MONTGOMERY 084267000 08426700017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 353 452 0 0 0 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY UD #4 H SAN JACINTO MONTGOMERY 084267000 08426700017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 0 630 445 326 Y SJRA WRAP SJRA WRAP Participation
MONTGOMERY COUNTY WCID #1 H SAN JACINTO MONTGOMERY 084268000 08426800017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 189 272 358 470 600 Y SJRA WRAP SJRA WRAP Participation
NEW CANEY MUD H SAN JACINTO MONTGOMERY 084272000 08427200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 546 944 1396 2058 2854 Y SJRA WRAP SJRA WRAP Participation
OAK RIDGE NORTH H SAN JACINTO MONTGOMERY 080726000 08072600017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -398 -418 -414 -414 Y SJRA WRAP

p
Supplies

OAK RIDGE NORTH H SAN JACINTO MONTGOMERY 080726000 08072600017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 272 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
OAK RIDGE NORTH H SAN JACINTO MONTGOMERY 080726000 08072600017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 816 709 609 541 Y SJRA WRAP SJRA WRAP Participation
PANORAMA VILLAGE H SAN JACINTO MONTGOMERY 080732000 08073200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -315 -290 -247 -211 Y SJRA WRAP

p
Supplies

PANORAMA VILLAGE H SAN JACINTO MONTGOMERY 080732000 08073200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 251 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
PANORAMA VILLAGE H SAN JACINTO MONTGOMERY 080732000 08073200017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 649 496 366 280 Y SJRA WRAP SJRA WRAP Participation
PATTON VILLAGE H SAN JACINTO MONTGOMERY 080734000 08073400017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 32 47 64 84 113 Y SJRA WRAP SJRA WRAP Participation
POINT AQUARIUS MUD H SAN JACINTO MONTGOMERY 084305000 08430500017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 331 613 966 1472 2091 Y SJRA WRAP SJRA WRAP Participation
PORTER WSC H SAN JACINTO MONTGOMERY 084307000 08430700017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 777 1260 1826 2047 2239 Y SJRA WRAP SJRA WRAP Participation
RAYFORD ROAD MUD H SAN JACINTO MONTGOMERY 084312000 08431200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -1005 -884 -719 -587 Y SJRA WRAP

p
Supplies

RAYFORD ROAD MUD H SAN JACINTO MONTGOMERY 084312000 08431200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 826 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
RAYFORD ROAD MUD H SAN JACINTO MONTGOMERY 084312000 08431200017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 2055 1501 1060 776 Y SJRA WRAP SJRA WRAP Participation
RIVER PLANTATION MUD H SAN JACINTO MONTGOMERY 084322000 08432200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 0 0 0 Y SJRA WRAP

p
Supplies

RIVER PLANTATION MUD H SAN JACINTO MONTGOMERY 084322000 08432200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
RIVER PLANTATION MUD H SAN JACINTO MONTGOMERY 084322000 08432200017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
ROMAN FOREST H SAN JACINTO MONTGOMERY 080801000 08080100017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 306 561 860 1283 1809 Y SJRA WRAP SJRA WRAP Participation
SHENANDOAH H SAN JACINTO MONTGOMERY 080745000 08074500017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -1046 -1064 -1025 -996 Y SJRA WRAP

p
Supplies

SHENANDOAH H SAN JACINTO MONTGOMERY 080745000 08074500017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 737 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
SHENANDOAH H SAN JACINTO MONTGOMERY 080745000 08074500017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 2144 1808 1504 1304 Y SJRA WRAP SJRA WRAP Participation
SOUTHERN MONTGOMERY COUNTY MUD H SAN JACINTO MONTGOMERY 084339000 08433900017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -1072 -974 -804 -673 Y SJRA WRAP

p
Supplies

SOUTHERN MONTGOMERY COUNTY MUD H SAN JACINTO MONTGOMERY 084339000 08433900017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 866 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
SOUTHERN MONTGOMERY COUNTY MUD H SAN JACINTO MONTGOMERY 084339000 08433900017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 2190 1650 1179 884 Y SJRA WRAP SJRA WRAP Participation
SOUTHWEST UTILITIES H SAN JACINTO MONTGOMERY 084343000 08434300017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 102 166 237 336 457 Y SJRA WRAP SJRA WRAP Participation
SPLENDORA H SAN JACINTO MONTGOMERY 080962000 08096200017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 83 141 212 313 435 Y SJRA WRAP SJRA WRAP Participation
SPRING CREEK UD H SAN JACINTO MONTGOMERY 084344000 08434400017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -355 -401 -428 -447 Y SJRA WRAP

p
Supplies

SPRING CREEK UD H SAN JACINTO MONTGOMERY 084344000 08434400017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 224 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
SPRING CREEK UD H SAN JACINTO MONTGOMERY 084344000 08434400017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 727 681 626 583 Y SJRA WRAP SJRA WRAP Participation
STAGECOACH H SAN JACINTO MONTGOMERY STAGECOACH STAGECOACH17010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 39 68 107 165 249 Y SJRA WRAP SJRA WRAP Participation
STANLEY LAKE MUD H SAN JACINTO MONTGOMERY 084347000 08434700017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 -348 -284 -231 Y SJRA WRAP

p
Supplies

STANLEY LAKE MUD H SAN JACINTO MONTGOMERY 084347000 08434700017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 329 423 0 0 0 Y SJRA WRAP SJRA WRAP Participation
STANLEY LAKE MUD H SAN JACINTO MONTGOMERY 084347000 08434700017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 0 593 419 307 Y SJRA WRAP SJRA WRAP Participation
STEAM ELECTRIC POWER H SAN JACINTO MONTGOMERY 081002170 08100217017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 0 0 1593 4307 Y SJRA WRAP SJRA WRAP Participation
THE WOODLANDS H SAN JACINTO MONTGOMERY 088001000 08800100017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 -13848 -12584 -11041 -8974 -7359 Y SJRA WRAP

p
Supplies

THE WOODLANDS H SAN JACINTO MONTGOMERY 088001000 08800100017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 23426 25536 18663 13118 9607 Y SJRA WRAP SJRA WRAP Participation
WILLIS H SAN JACINTO MONTGOMERY 080655000 08065500017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 0 -362 -401 -415 -429 Y SJRA WRAP

p
Supplies

WILLIS H SAN JACINTO MONTGOMERY 080655000 08065500017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 236 0 0 0 0 Y SJRA WRAP SJRA WRAP Participation
WILLIS H SAN JACINTO MONTGOMERY 080655000 08065500017010 SAN JACINTO RIVER AUTHORITY CONROE LAKE/RESERVOIR H SAN JACINTO MONTGOMERY 1006010 0 0 742 681 608 559 Y SJRA WRAP SJRA WRAP Participation
WOODBRANCH H SAN JACINTO MONTGOMERY 080807000 08080700017010 SAN JACINTO RIVER AUTHORITY GULF COAST AQUIFER H SAN JACINTO MONTGOMERY 1701510 0 74 107 138 177 225 Y SJRA WRAP SJRA WRAP Participation
COUNTY-OTHER H BRAZOS FORT BEND 080757079 08075707907912 SUGAR LAND GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 102 919 1293 1291 1183 Y SUGAR LAND GRP Sugar Land GRP Participation
COUNTY-OTHER H SAN JACINTO-BRAZOS FORT BEND 080757079 08075707907911 SUGAR LAND GULF COAST AQUIFER H SAN JACINTO-BRAZOS FORT BEND 0791511 0 29 60 536 814 814 Y SUGAR LAND GRP Sugar Land GRP Participation
FORT BEND COUNTY MUD #106 H BRAZOS FORT BEND 084117000 08411700007912 SUGAR LAND GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 80 278 127 64 37 Y SUGAR LAND GRP Sugar Land GRP Participation
FORT BEND COUNTY MUD #111 H BRAZOS FORT BEND 084119000 08411900007912 SUGAR LAND GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 64 107 102 51 29 Y SUGAR LAND GRP Sugar Land GRP Participation
FORT BEND COUNTY MUD #67 H BRAZOS FORT BEND 084126000 08412600007912 SUGAR LAND GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 69 115 108 54 31 Y SUGAR LAND GRP Sugar Land GRP Participation
FORT BEND COUNTY MUD #68 H BRAZOS FORT BEND 084127000 08412700007912 SUGAR LAND GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 50 74 80 40 23 Y SUGAR LAND GRP Sugar Land GRP Participation
FORT BEND COUNTY MUD #69 H BRAZOS FORT BEND 084128000 08412800007912 SUGAR LAND GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 40 51 63 32 18 Y SUGAR LAND GRP Sugar Land GRP Participation
PLANTATION MUD H SAN JACINTO-BRAZOS FORT BEND 084303000 08430300007911 SUGAR LAND GULF COAST AQUIFER H SAN JACINTO-BRAZOS FORT BEND 0791511 0 46 159 71 35 20 Y SUGAR LAND GRP Sugar Land GRP Participation
SUGAR LAND H BRAZOS FORT BEND 080585000 08058500007912 SUGAR LAND GULF COAST AQUIFER H BRAZOS FORT BEND 0791512 0 -405 -1544 -1773 -1532 -1321 Y SUGAR LAND GRP Sugar Land GRP Participation
SUGAR LAND H SAN JACINTO-BRAZOS FORT BEND 080585000 08058500007911 SUGAR LAND GULF COAST AQUIFER H SAN JACINTO-BRAZOS FORT BEND 0791511 0 -147 -338 -812 -974 -913 Y SUGAR LAND GRP Sugar Land GRP Participation
SUGAR LAND H BRAZOS FORT BEND 080585000 08058500007912 SUGAR LAND SUGAR LAND GRP REUSE H BRAZOS FORT BEND SLGR12 0 560 5040 5040 5040 5040 Y SUGAR LAND GRP Reuse SUGAR LAND GRP Reuse
BELLAIRE H SAN JACINTO HARRIS 080046000 08004600010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 1327 1841 2179 2179 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
BRITMOORE UTILITIES H SAN JACINTO HARRIS 084036000 08403600010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 339 479 570 570 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
BUNKER HILL VILLAGE H SAN JACINTO HARRIS 080085000 08008500010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 335 399 415 415 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
CANDLELIGHT HILLS SUBDIVISION H SAN JACINTO HARRIS 084043000 08404300010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 331 470 561 561 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
CHCRWA H SAN JACINTO HARRIS CHCRWA CHCRWA10110 CHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 1129 1500 1668 1668 Y TRA TO HOUSTON CONTRACT CHCRWA to WUG Contract
CHIMNEY HILL MUD H SAN JACINTO HARRIS 084053000 08405300010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 27 27 118 118 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
CONSUMERS WATER INC H SAN JACINTO HARRIS 084072000 08407200010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 352 522 661 661 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
COUNTY-OTHER H SAN JACINTO HARRIS 080757101 08075710110110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 2155 2155 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
COUNTY-OTHER H SAN JACINTO-BRAZOS HARRIS 080757101 08075710110111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 47 47 47 47 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
CRYSTAL SPRNGS WATER COMPANY H SAN JACINTO HARRIS 084081000 08408100010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 17 26 32 32 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
EL LAGO H SAN JACINTO-BRAZOS HARRIS 080695000 08069500010111 CITY OF PASADENA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 206 258 276 276 Y TRA TO HOUSTON CONTRACT Pasadena to WUG Contract
FOUNTAINVIEW SUBDIVISION H SAN JACINTO HARRIS 084132000 08413200010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 237 326 384 384 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
GALENA PARK H SAN JACINTO HARRIS 080226000 08022600010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 24 35 66 66 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
HARRIS COUNTY FWSD #47 H SAN JACINTO HARRIS 084149000 08414900010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 3 3 3 3 Y TRA TO HOUSTON CONTRACT NCWA to WUG Contract 
HARRIS COUNTY FWSD #51 H SAN JACINTO HARRIS 084150000 08415000010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 182 187 196 196 Y TRA TO HOUSTON CONTRACT NCWA to WUG Contract 
HARRIS COUNTY FWSD #6 H SAN JACINTO HARRIS 084151000 08415100010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 134 207 260 260 Y TRA TO HOUSTON CONTRACT NCWA to WUG Contract 
HARRIS COUNTY MUD #158 H SAN JACINTO HARRIS 084165000 08416500010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 18 18 18 18 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
HARRIS COUNTY MUD #261 H SAN JACINTO HARRIS 084179000 08417900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 423 513 537 537 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
HARRIS COUNTY MUD #345 H SAN JACINTO HARRIS 084182000 08418200010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 756 916 959 959 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
HARRIS COUNTY MUD #5 H SAN JACINTO HARRIS 084184000 08418400010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 339 402 415 415 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
HARRIS COUNTY MUD #53 H SAN JACINTO HARRIS 084186000 08418600010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 896 1448 1880 1880 Y TRA TO HOUSTON CONTRACT NCWA to WUG Contract 
HARRIS COUNTY MUD #8 H SAN JACINTO HARRIS 084189000 08418900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 130 205 271 271 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
HARRIS COUNTY WCID #1 H SAN JACINTO HARRIS 084193000 08419300010110 BAYTOWN AREA WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 191 349 496 496 Y TRA TO HOUSTON CONTRACT BAWA to WUG Contract
HARRIS COUNTY WCID #21 H SAN JACINTO HARRIS 084196000 08419600010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 254 341 411 411 Y TRA TO HOUSTON CONTRACT NCWA to WUG Contract 
HARRIS COUNTY WCID #36 H SAN JACINTO HARRIS 084197000 08419700010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 246 384 500 500 Y TRA TO HOUSTON CONTRACT NCWA to WUG Contract 
HARRIS COUNTY WCID #50 H SAN JACINTO HARRIS 084198000 08419800010110 CITY OF PASADENA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 437 578 657 657 Y TRA TO HOUSTON CONTRACT Pasadena to WUG Contract
HARRIS COUNTY WCID #76 H SAN JACINTO HARRIS 084199000 08419900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 154 183 189 189 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
HARRIS COUNTY WCID #84 H SAN JACINTO HARRIS 084200000 08420000010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 146 176 191 191 Y TRA TO HOUSTON CONTRACT NCWA to WUG Contract 
HEDWIG VILLAGE H SAN JACINTO HARRIS 080269000 08026900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 336 409 431 431 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
HILSHIRE VILLAGE H SAN JACINTO HARRIS 081025000 08102500010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 15 17 18 18 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
HUMBLE H SAN JACINTO HARRIS 080289000 08028900010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 2355 3196 3708 3708 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
HUNTERS CREEK VILLAGE H SAN JACINTO HARRIS 080290000 08029000010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 809 1068 1216 1216 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
JACINTO CITY H SAN JACINTO HARRIS 080301000 08030100010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 25 25 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
MANUFACTURING H SAN JACINTO-BRAZOS 081001101 08100110110111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 9181 9181 9181 9181 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
MINING H SAN JACINTO HARRIS 081003101 08100310110110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 261 399 506 506 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
MINING H SAN JACINTO-BRAZOS HARRIS 081003101 08100310110111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 5 8 9 9 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
NFBWA H BRAZOS FORT BEND NFBWA NFBWA07912 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 584 1500 2782 2782 Y TRA TO HOUSTON CONTRACT NFBWA to WUG Contract
NFBWA H SAN JACINTO FORT BEND NFBWA NFBWA07910 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 5261 9610 11492 11492 Y TRA TO HOUSTON CONTRACT NFBWA to WUG Contract
NFBWA H SAN JACINTO-BRAZOS FORT BEND NFBWA NFBWA07911 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 6707 15453 23033 23033 Y TRA TO HOUSTON CONTRACT NFBWA to WUG Contract
NFBWA H SAN JACINTO HARRIS NFBWA NFBWA10110 NFBWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 533 752 848 848 Y TRA TO HOUSTON CONTRACT NFBWA to WUG Contract
NHCRWA H SAN JACINTO HARRIS 088000000 08800000010110 NHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 37980 24338 2080 2080 Y TRA TO HOUSTON CONTRACT NHCRWA to WUG Contract
PARKWAY UD H SAN JACINTO HARRIS 084298000 08429800010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 156 184 190 190 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
PINE TRAILS UTILITY H SAN JACINTO HARRIS 084302000 08430200010110 NORTH CHANNEL WATER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 227 332 411 411 Y TRA TO HOUSTON CONTRACT NCWA to WUG Contract 
PINEY POINT VILLAGE H SAN JACINTO HARRIS 080468000 08046800010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 556 710 788 788 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
ROLLING FORK PUD H SAN JACINTO HARRIS 084411000 08441100010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 408 515 565 565 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
SEABROOK H SAN JACINTO-BRAZOS HARRIS 080545000 08054500010111 CITY OF PASADENA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 1298 1929 2384 2384 Y TRA TO HOUSTON CONTRACT Pasadena to WUG Contract
SOUTHSIDE PLACE H SAN JACINTO HARRIS 080572000 08057200010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 17 39 67 67 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
SOUTHWEST UTILITIES H SAN JACINTO HARRIS 084343000 08434300010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 475 645 752 752 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
SPRING VALLEY H SAN JACINTO HARRIS 080575000 08057500010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 509 642 703 703 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
STEAM ELECTRIC POWER H SAN JACINTO HARRIS 081002101 08100210110110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 4396 4396 4396 4396 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
STEAM ELECTRIC POWER H SAN JACINTO-BRAZOS HARRIS 081002101 08100210110111 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 1055 1055 1055 1055 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
WEST UNIVERSITY PL. H SAN JACINTO HARRIS 080643000 08064300010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 363 568 759 759 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
WHCRWA H SAN JACINTO FORT BEND 088002000 08800200007910 WHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 1261 1261 1872 1872 Y TRA TO HOUSTON CONTRACT WHCRWA to WUG Contract
WHCRWA H SAN JACINTO HARRIS 088002000 08800200010110 WHCRWA LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 32469 32469 37089 37089 Y TRA TO HOUSTON CONTRACT WHCRWA to WUG Contract
WILLOW RUN SUBDIVISION H SAN JACINTO HARRIS 084398000 08439800010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 345 412 425 425 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
WINDFERN FOREST UD H SAN JACINTO HARRIS 084401000 08440100010110 CITY OF HOUSTON LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 496 596 624 624 Y TRA TO HOUSTON CONTRACT COH to WUG Contract
CONROE H SAN JACINTO MONTGOMERY 080130000 08013000017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 2165 9786 17812 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
COUNTY-OTHER H SAN JACINTO MONTGOMERY 080757170 08075717017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 537 8580 25585 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
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Region H
Table 4A‐7:  WMS Supply Allocations by WUG

2010 2020 2030 2040 2050 2060
Non-Recursive 

Volume? Major WMS Project Name WUG-Level WMS NameWholesale Water Provider Water Source Source RWPG Source Basin Source County Source-Basin IDWUG ID WUG-County-Basin IDWUG Name
WUG 

RWPG WUG Basin WUG County
CUT AND SHOOT H SAN JACINTO MONTGOMERY 080854000 08085400017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 33 147 265 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
EAST PLANTATION UD H SAN JACINTO MONTGOMERY 084098000 08409800017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 91 426 794 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
H M W SUD H SAN JACINTO MONTGOMERY 084147000 08414700017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 261 1164 2091 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
MONTGOMERY H SAN JACINTO MONTGOMERY MONTGOMERY MONTGOMERY17010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 0 835 1467 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
MONTGOMERY COUNTY MUD #18 H SAN JACINTO MONTGOMERY 084261000 08426100017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 461 2265 4354 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
MONTGOMERY COUNTY MUD #19 H SAN JACINTO MONTGOMERY 084262000 08426200017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 42 152 222 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
MONTGOMERY COUNTY MUD #8 H SAN JACINTO MONTGOMERY 084263000 08426300017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 149 361 493 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
MONTGOMERY COUNTY MUD #9 H SAN JACINTO MONTGOMERY 084264000 08426400017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 160 400 558 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
MONTGOMERY COUNTY UD #3 H SAN JACINTO MONTGOMERY 084266000 08426600017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 60 248 423 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
MONTGOMERY COUNTY UD #4 H SAN JACINTO MONTGOMERY 084267000 08426700017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 90 322 473 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
OAK RIDGE NORTH H SAN JACINTO MONTGOMERY 080726000 08072600017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 101 442 784 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
PANORAMA VILLAGE H SAN JACINTO MONTGOMERY 080732000 08073200017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 71 265 406 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
RAYFORD ROAD MUD H SAN JACINTO MONTGOMERY 084312000 08431200017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 214 769 1127 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
RIVER PLANTATION MUD H SAN JACINTO MONTGOMERY 084322000 08432200017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 76 272 398 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
SHENANDOAH H SAN JACINTO MONTGOMERY 080745000 08074500017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 258 1091 1892 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
SOUTHERN MONTGOMERY COUNTY MUD H SAN JACINTO MONTGOMERY 084339000 08433900017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 235 856 1282 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
SPRING CREEK UD H SAN JACINTO MONTGOMERY 084344000 08434400017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 97 455 846 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
STANLEY LAKE MUD H SAN JACINTO MONTGOMERY 084347000 08434700017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 84 304 445 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
THE WOODLANDS H SAN JACINTO MONTGOMERY 088001000 08800100017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 2653 9514 13948 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
WILLIS H SAN JACINTO MONTGOMERY 080655000 08065500017010 SAN JACINTO RIVER AUTHORITY LIVINGSTON-WALLISVILLE SYSTEM H TRINITY RESERVOIR 084H008 0 0 0 97 442 811 Y TRA TO SJRA CONTRACT SJRA to WUG Contract
MANUFACTURING H SAN JACINTO HARRIS 081001101 08100110110110 CITY OF HOUSTON WASTEWATER REUSE FOR INDUSTRY H SAN JACINTO HARRIS 361010110 0 0 0 0 0 67200 Y WASTEWATER REUSE FOR INDUSTRY INDUSTRY
HARRIS COUNTY MUD #132 H SAN JACINTO HARRIS 084157000 08415700010110 WHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 421 1393 1909 2292 2667 3058 Y WHCRWA GRP WHCRWA GRP Participation
HARRIS COUNTY MUD #151 H SAN JACINTO HARRIS 084159000 08415900010110 WHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 306 811 932 925 925 925 Y WHCRWA GRP WHCRWA GRP Participation
HARRIS COUNTY MUD #152 H SAN JACINTO HARRIS 084160000 08416000010110 WHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 189 650 909 1112 1324 1536 Y WHCRWA GRP WHCRWA GRP Participation
HARRIS COUNTY MUD #180 H SAN JACINTO HARRIS 084170000 08417000010110 WHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 148 475 640 758 874 998 Y WHCRWA GRP WHCRWA GRP Participation
HARRIS COUNTY MUD #46 H SAN JACINTO HARRIS 084183000 08418300010110 WHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 201 526 598 593 593 593 Y WHCRWA GRP WHCRWA GRP Participation
KATY H SAN JACINTO FORT BEND 080312000 08031200007910 WHCRWA GULF COAST AQUIFER H SAN JACINTO FORT BEND 0791510 68 238 356 462 601 764 Y WHCRWA GRP WHCRWA GRP Participation
KATY H SAN JACINTO HARRIS 080312000 08031200010110 WHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 756 2462 3347 3989 4619 5276 Y WHCRWA GRP WHCRWA GRP Participation
KATY H SAN JACINTO WALLER 080312000 08031200023710 WHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 65 258 409 566 751 968 Y WHCRWA GRP WHCRWA GRP Participation
TRAIL OF THE LAKES MUD H SAN JACINTO HARRIS 084355000 08435500010110 WHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 334 876 1005 986 986 986 Y WHCRWA GRP WHCRWA GRP Participation
WHCRWA H SAN JACINTO FORT BEND 088002000 08800200007910 WHCRWA GULF COAST AQUIFER H SAN JACINTO FORT BEND 0791510 -68 -238 -356 -462 -601 -764 Y WHCRWA GRP WHCRWA GRP Participation
WHCRWA H SAN JACINTO HARRIS 088002000 08800200010110 WHCRWA GULF COAST AQUIFER H SAN JACINTO HARRIS 1011510 -2420 -7451 -9749 -11221 -12739 -14340 Y WHCRWA GRP WHCRWA GRP Participation
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 O
F 

H
O

U
S

TO
N

39
62

00
P

IN
E

Y
 P

O
IN

T 
V

IL
LA

G
E

S
A

N
 J

A
C

IN
TO

H
A

R
R

IS
08

04
68

00
01

01
10

69
7

73
1

76
3

81
0

85
0

90
2

C
IT

Y
 O

F 
H

O
U

S
TO

N
39

62
00

S
O

U
TH

S
ID

E
 P

LA
C

E
S

A
N

 J
A

C
IN

TO
H

A
R

R
IS

08
05

72
00

01
01

10
0

3
23

45
72

10
0

C
IT

Y
 O

F 
H

O
U

S
TO

N
39

62
00

S
P

R
IN

G
 V

A
LL

E
Y

S
A

N
 J

A
C

IN
TO

H
A

R
R

IS
08

05
75

00
01

01
10

21
3

58
5

69
9

73
2

75
9

79
7

C
IT

Y
 O

F 
H

O
U

S
TO

N
39

62
00

W
A

LL
E

R
S

A
N

 J
A

C
IN

TO
H

A
R

R
IS

08
06

29
00

01
01

10
0

0
0

0
0

20
3

C
IT

Y
 O

F 
H

O
U

S
TO

N
39

62
00

W
E

S
T 

U
N

IV
E

R
S

IT
Y

 P
L.

S
A

N
 J

A
C

IN
TO

H
A

R
R

IS
08

06
43

00
01

01
10

23
1

35
9

49
9

64
8

81
9

1,
01

5
C

IT
Y

 O
F 

H
O

U
S

TO
N

39
62

00
C

O
U

N
TY

-O
TH

E
R

S
A

N
 J

A
C

IN
TO

H
A

R
R

IS
08

07
57

10
11

01
10

0
0

0
11

,5
53

36
,5

37
48

,3
15

C
IT

Y
 O

F 
H

O
U

S
TO

N
39

62
00

C
O

U
N

TY
-O

TH
E

R
S

A
N

 J
A

C
IN

TO
-B

R
A

ZO
S

H
A

R
R

IS
08

07
57

10
11

01
11

20
3

0
64

47
47

47
C

IT
Y

 O
F 

H
O

U
S

TO
N

39
62

00
M

A
N

U
FA

C
TU

R
IN

G
S

A
N

 J
A

C
IN

TO
H

A
R

R
IS

08
10

01
10

11
01

10
0

0
0

0
0

0

Ta
bl
e 
4A

‐8
1



R
egion H

Table 4A
-8:  W

U
G

-Level C
ontracts

W
W

P
W

W
P ID

W
U

G
W

U
G

 B
asin

W
U

G
 C

ounty
W

U
G

 ID
2010

2020
2030

2040
2050

2060
C

ITY
 O

F H
O

U
S

TO
N

396200
M

A
N

U
FA

C
TU

R
IN

G
S

A
N

 JA
C

IN
TO

-B
R

A
ZO

S
H

A
R

R
IS

08100110110111
4,487

8,862
12,609

25,460
26,655

25,261
C

ITY
 O

F H
O

U
S

TO
N

396200
S

TE
A

M
 E

LE
C

TR
IC

 P
O

W
E

R
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08100210110110

0
5,957

9,395
18,448

22,936
26,650

C
ITY

 O
F H

O
U

S
TO

N
396200

S
TE

A
M

 E
LE

C
TR

IC
 P

O
W

E
R

S
A

N
 JA

C
IN

TO
-B

R
A

ZO
S

H
A

R
R

IS
08100210110111

400
1,239

1,449
2,787

2,964
2,812

C
ITY

 O
F H

O
U

S
TO

N
396200

M
IN

IN
G

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08100310110110
140

274
358

455
546

629
C

ITY
 O

F H
O

U
S

TO
N

396200
M

IN
IN

G
S

A
N

 JA
C

IN
TO

-B
R

A
ZO

S
H

A
R

R
IS

08100310110111
3

5
7

9
10

12
C

ITY
 O

F H
O

U
S

TO
N

396200
IR

R
IG

A
TIO

N
TR

IN
ITY

LIB
E

R
TY

08100414614608
0

0
0

0
0

0
C

ITY
 O

F H
O

U
S

TO
N

396200
IR

R
IG

A
TIO

N
TR

IN
ITY

-S
A

N
 JA

C
IN

TO
LIB

E
R

TY
08100414614609

6,657
6,697

6,732
6,767

6,805
5,742

C
ITY

 O
F H

O
U

S
TO

N
396200

H
ILS

H
IR

E
 V

ILLA
G

E
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08102500010110

0
5

21
19

19
19

C
ITY

 O
F H

O
U

S
TO

N
396200

B
LU

E
 B

E
LL M

A
N

O
R

 U
TILITY

 C
O

M
P

ANS
A

N
 JA

C
IN

TO
H

A
R

R
IS

08402600010110
140

363
413

407
402

402
C

ITY
 O

F H
O

U
S

TO
N

396200
B

R
ITM

O
O

R
E

 U
TILITIE

S
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08403600010110

115
354

466
546

615
691

C
ITY

 O
F H

O
U

S
TO

N
396200

C
A

N
D

LE
LIG

H
T H

ILLS
 S

U
B

D
IV

IS
IO

N
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08404300010110

110
342

454
536

605
684

C
ITY

 O
F H

O
U

S
TO

N
396200

C
H

IM
N

E
Y

 H
ILL M

U
D

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08405300010110
0

0
37

31
120

118
C

ITY
 O

F H
O

U
S

TO
N

396200
C

O
N

S
U

M
E

R
S

 W
A

TE
R

 IN
C

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08407200010110
96

336
483

596
713

834
C

ITY
 O

F H
O

U
S

TO
N

396200
C

R
Y

S
TA

L S
P

R
N

G
S

 W
A

TE
R

 C
O

M
P

A
N

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08408100010110
5

17
24

30
35

41
C

ITY
 O

F H
O

U
S

TO
N

396200
E

L D
O

R
A

D
O

 U
D

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08410100010110
130

325
403

440
481

526
C

ITY
 O

F H
O

U
S

TO
N

396200
FO

U
N

TA
IN

V
IE

W
 S

U
B

D
IV

IS
IO

N
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08413200010110

83
250

326
372

414
465

C
ITY

 O
F H

O
U

S
TO

N
396200

G
R

E
E

N
 TR

A
ILS

 M
U

D
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08414300010110

224
668

862
973

1,087
1,204

C
ITY

 O
F H

O
U

S
TO

N
396200

H
A

R
R

IS
 C

O
U

N
TY

 M
U

D
 #11

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08415300010110
102

303
389

437
487

543
C

ITY
 O

F H
O

U
S

TO
N

396200
H

A
R

R
IS

 C
O

U
N

TY
 M

U
D

 #119 IN
W

O
O

D
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08415400010110

211
588

665
652

644
644

C
ITY

 O
F H

O
U

S
TO

N
396200

H
A

R
R

IS
 C

O
U

N
TY

 M
U

D
 #153

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08416100010110
295

1,069
1,559

1,961
2,373

2,782
C

ITY
 O

F H
O

U
S

TO
N

396200
H

A
R

R
IS

 C
O

U
N

TY
 M

U
D

 #154
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08416200010110

163
532

721
860

995
1,141

C
ITY

 O
F H

O
U

S
TO

N
396200

H
A

R
R

IS
 C

O
U

N
TY

 M
U

D
 #158

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08416500010110
0

0
25

20
19

18
C

ITY
 O

F H
O

U
S

TO
N

396200
H

A
R

R
IS

 C
O

U
N

TY
 M

U
D

 #189
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08417400010110

193
621

838
995

1,148
1,311

C
ITY

 O
F H

O
U

S
TO

N
396200

H
A

R
R

IS
 C

O
U

N
TY

 M
U

D
 #261

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08417900010110
140

495
581

585
579

579
C

ITY
 O

F H
O

U
S

TO
N

396200
H

A
R

R
IS

 C
O

U
N

TY
 M

U
D

 #345
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08418200010110

341
898

1,038
1,045

1,035
1,035

C
ITY

 O
F H

O
U

S
TO

N
396200

H
A

R
R

IS
 C

O
U

N
TY

 M
U

D
 #5

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08418400010110
157

411
465

459
448

448
C

ITY
 O

F H
O

U
S

TO
N

396200
H

A
R

R
IS

 C
O

U
N

TY
 M

U
D

 #8
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08418900010110

96
140

179
234

292
359

C
ITY

 O
F H

O
U

S
TO

N
396200

H
A

R
R

IS
 C

O
U

N
TY

 U
D

 #14
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08419000010110

143
409

511
559

609
661

C
ITY

 O
F H

O
U

S
TO

N
396200

H
A

R
R

IS
 C

O
U

N
TY

 U
D

 #15
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08419100010110

104
312

403
455

509
568

C
ITY

 O
F H

O
U

S
TO

N
396200

H
A

R
R

IS
 C

O
U

N
TY

 W
C

ID
 #133

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08419500010110
181

480
553

546
550

550
C

ITY
 O

F H
O

U
S

TO
N

396200
H

A
R

R
IS

 C
O

U
N

TY
 W

C
ID

 #76
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08419900010110

73
187

211
209

204
204

C
ITY

 O
F H

O
U

S
TO

N
396200

LO
N

G
H

O
R

N
 TO

W
N

 U
D

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08423500010110
167

574
857

1,105
1,351

1,597
C

ITY
 O

F H
O

U
S

TO
N

396200
M

A
S

O
N

 C
R

E
E

K
 U

D
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08424700010110

566
1,487

1,696
1,682

1,674
1,674

C
ITY

 O
F H

O
U

S
TO

N
396200

N
O

R
TH

 B
E

LT U
D

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08427500010110
112

384
541

666
796

926
C

ITY
 O

F H
O

U
S

TO
N

396200
N

O
R

TH
 G

R
E

E
N

 M
U

D
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08427900010110

84
242

300
321

345
372

C
ITY

 O
F H

O
U

S
TO

N
396200

N
O

R
TH

W
E

S
T P

A
R

K
 M

U
D

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08428700010110
662

2,179
2,525

2,474
2,450

2,450
C

ITY
 O

F H
O

U
S

TO
N

396200
P

A
R

K
W

A
Y

 U
D

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08429800010110
225

221
214

210
205

207
C

ITY
 O

F H
O

U
S

TO
N

396200
S

O
U

TH
W

E
S

T U
TILITIE

S
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08434300010110

171
509

653
736

811
903

C
ITY

 O
F H

O
U

S
TO

N
396200

S
U

N
B

E
LT FW

S
D

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08435000010110
576

2,842
3,877

4,571
5,251

5,967
C

ITY
 O

F H
O

U
S

TO
N

396200
W

E
S

T H
A

R
R

IS
 C

O
U

N
TY

 M
U

D
 #6

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08438700010110
135

360
416

406
401

401
C

ITY
 O

F H
O

U
S

TO
N

396200
W

ILLO
W

 R
U

N
 S

U
B

D
IV

IS
IO

N
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08439800010110

159
417

474
470

459
459

C
ITY

 O
F H

O
U

S
TO

N
396200

W
IN

D
FE

R
N

 FO
R

E
S

T U
D

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08440100010110
126

591
681

680
673

673
C

ITY
 O

F H
O

U
S

TO
N

396200
W

O
O

D
C

R
E

E
K

 M
U

D
S

A
N

 JA
C

IN
TO

H
A

R
R

IS
08440400010110

150
521

739
913

1,092
1,271

C
ITY

 O
F H

O
U

S
TO

N
396200

R
O

LLIN
G

 FO
R

K
 P

U
D

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08441100010110
173

470
560

589
610

641
W

W
P

 Total
23,612

50,832
65,254

104,076
138,986

168,591

C
ITY

 O
F P

A
S

A
D

E
N

A
651900

P
A

S
A

D
E

N
A

S
A

N
 JA

C
IN

TO
-B

R
A

ZO
S

H
A

R
R

IS
08045600010111

0
40

77
77

77
77

C
ITY

 O
F P

A
S

A
D

E
N

A
651900

E
L LA

G
O

S
A

N
 JA

C
IN

TO
-B

R
A

ZO
S

H
A

R
R

IS
08069500010111

248
270

283
294

298
309

C
ITY

 O
F P

A
S

A
D

E
N

A
651900

H
A

R
R

IS
 C

O
U

N
TY

 W
C

ID
 #50

S
A

N
 JA

C
IN

TO
H

A
R

R
IS

08419800010110
508

557
600

659
709

772
C

ITY
 O

F P
A

S
A

D
E

N
A

651900
S

E
A

B
R

O
O

K
S

A
N

 JA
C

IN
TO

-B
R

A
ZO

S
H

A
R

R
IS

08054500010111
1,109

1,451
1,782

2,200
2,572

2,987
W

W
P

 Total
1,865

2,318
2,742

3,230
3,656

4,145

FO
R

T B
E

N
D

 C
O

. W
C

ID
 1

380
M

A
N

U
FA

C
TU

R
IN

G
S

A
N

 JA
C

IN
TO

-B
R

A
ZO

S
FO

R
T B

E
N

D
08100107907911

0
148

824
940

1,016
1,016

W
W

P
 Total

0
148

824
940

1,016
1,016

FO
R

T B
E

N
D

 C
O

U
N

TY
 W

C
ID

 #2
821000

M
E

A
D

O
W

S
S

A
N

 JA
C

IN
TO

FO
R

T B
E

N
D

08079200007910
0

447
993

993
993

993
FO

R
T B

E
N

D
 C

O
U

N
TY

 W
C

ID
 #2

821000
M

E
A

D
O

W
S

S
A

N
 JA

C
IN

TO
-B

R
A

ZO
S

FO
R

T B
E

N
D

08079200007911
0

44
99

99
99

99
W

W
P

 Total
0

491
1,092

1,092
1,092

1,092

G
A

LV
E

S
TO

N
 C

O
U

N
TY

 W
C

ID
 #1

316325
D

IC
K

IN
S

O
N

S
A

N
 JA

C
IN

TO
-B

R
A

ZO
S

G
A

LV
E

S
TO

N
08016500008411

0
799

959
990

1,025
1,064

W
W

P
 Total

0
799

959
990

1,025
1,064

G
U

LF C
O

A
S

T W
A

TE
R

 A
U

TH
O

R
ITY

325
A

LV
IN

S
A

N
 JA

C
IN

TO
-B

R
A

ZO
S

B
R

A
ZO

R
IA

08001300002011
0

0
99

208
383

595
G

U
LF C

O
A

S
T W

A
TE

R
 A

U
TH

O
R

ITY
325

H
ITC

H
C

O
C

K
S

A
N

 JA
C

IN
TO

-B
R

A
ZO

S
G

A
LV

E
S

TO
N

08027900008411
0

182
182

182
182

182
G

U
LF C

O
A

S
T W

A
TE

R
 A

U
TH

O
R

ITY
325

K
E

M
A

H
S

A
N

 JA
C

IN
TO

-B
R

A
ZO

S
G

A
LV

E
S

TO
N

08031600008411
0

208
230

237
241

247
G

U
LF C

O
A

S
T W

A
TE

R
 A

U
TH

O
R

ITY
325

LE
A

G
U

E
 C

ITY
S

A
N

 JA
C

IN
TO

-B
R

A
ZO

S
G

A
LV

E
S

TO
N

08035000008411
0

3,485
3,837

3,909
3,993

4,093
G

U
LF C

O
A

S
T W

A
TE

R
 A

U
TH

O
R

ITY
325

LE
A

G
U

E
 C

ITY
S

A
N

 JA
C

IN
TO

-B
R

A
ZO

S
H

A
R

R
IS

08035000010111
0

15
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
STRATEGY TITLE:  Industrial Conservation 

DATE:  October 21, 2009 

 

SUMMARY 

STRATEGY DESCRIPTION:  Address Industrial shortages (manufacturing, mining, and steam-electric 
power) in Brazoria, Chambers, Fort Bend, Harris, Montgomery, and Walker Counties through industrial 
conservation measures.  Conservation measures will reduce water shortages through reduction of 
projected demands. 

 

SUPPLY QUANTITY: Unknown 

 

SUPPLY SOURCE: Savings from groundwater, Brazos River, San Bernard River, San Jacinto-Brazos 
Run-of-River, San Jacinto River, Trinity River, Lake Conroe, Lake Houston, and Lake Livingston water 
demand reductions 

 

IMPLEMENTATION DECADE:   Brazoria County - 2010 

     Chambers County - 2010 

Fort Bend County - 2020 

Harris County - 2010 

     Montgomery County - 2010 

 

TOTAL STRATEGY COST: Unknown 

 

UNIT WATER COST:  Unknown 

 

Water Management Strategy Analysis Description 

INTRODUCTION   

There are 6 counties in Region H with projected manufacturing shortfalls within the next sixty years: 
Brazoria, Chambers, Fort Bend, Harris, Montgomery, and Walker Counties.  As part of the regional water 
planning process, all identified water user group (WUG) shortages must have strategies developed to 
meet the water supply shortages.  Furthermore, conservation is required by the Texas Water 
Development Board (TWDB) to be considered for all WUGs identified with shortages and should 
conservation not be chosen as a management strategy, there should be discussion of the reasoning in 
the text of Report Chapter 4.   

The Texas Water Development Board (TWDB) created the Water Conservation Implementation Task 
Force to review, evaluate, and recommend optimum levels of water use efficiency and conservation for 
the state.  The Water Conservation Implementation Task Force consists of a group of volunteers with 
experience in and commitment to using water more efficiently.  The task force developed TWDB Report 
362 – Water Conservation Best Management Practices Guide, which outlines specific water conservation 
best management practices (BMPs) for various water uses.  Various BMPs from this report are discussed 
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and outlined in this strategy.  Industrial water conservation BMPs, discussed in the TWDB Water 
Conservation BMP Guide, include the following:   

• Industrial Water Audit 

• Industrial Water Waste Reduction 

• Industrial Submetering 

• Cooling Towers 

• Cooling Systems (other than cooling towers) 

• Industrial Alternative Sources and Reuse of Process Water 

• Rinsing/Cleaning BMP 

• Water Treatment 

• Boiler and Steam Systems 

• Refrigeration (including chilled water) 

• Once Through Cooling 

• Management and Employee Programs 

• Industrial Landscape 

• Industrial Site Specific Conservation 

ANALYSIS 

The application of the above BMPs to industrial water demands requires site-specific knowledge (i.e., 
processes used, equipment types, etc.) for the various industrial users in Region H.  Currently, all 
industrial water users are grouped together to form a total “manufacturing” water user group for each 
county.  Therefore, the use of the above BMPs to accurately estimate projected savings and costs for 
industrial conservation is not currently feasible.  Region H is however considering an industrial reuse 
strategy to meet industrial water shortages in Harris and Galveston Counties.  This strategy has been in 
development for several years for Harris County and is being sponsored by the City of Houston and the 
individual industrial users represented for this strategy.  An industrial resue strategy is also being 
considered to meet industrial demands in Galveston County and is being sponsored by the Gulf Coast 
Water Authority (GCWA).  Much technical information (i.e., specific water needs for specific processes, 
water quality requirements, demand patterns, etc.) has been assessed and developed for this strategy.  
However, this reuse strategy is location and industry specific and therefore not feasible to consider for all 
industrial demand shortages for the region. 

A survey requesting information regarding water conservation was mailed to water utilities and Wholesale 
Water Providers (WWPs) in Region H to assess current levels of conservation for the 2011 Region H 
Water Plan.  The survey responses indicated that currently, few industrial conservation practices have 
been implemented but have been considered for future implementation. 

Not enough information is currently available on specific industrial processes within the Region to provide 
meaningful estimates of industrial conservation savings and to develop a conservation strategy that can 
be applied to manufacturing, mining, and steam-electric power demands across Region H.  As industrial 
conservation strategies are developed in the region and the technical information becomes available, 
Region H can amend the Regional Water Plan to incorporate these future strategies.  The exception to 
this lack of information is a single manufacturing facility in the Fort Bend County, which intends to meet 
groundwater reduction plan requirements largely through conservation strategies.  
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Figure 1 – Potential Industrial Conservation Strategies 
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WATER USER GROUP APPLICATION 

In Brazoria, Chambers, Harris, and Montgomery Counties starting in the year 2010 and Fort Bend County 
starting in the year 2020. 

ISSUES AND CONSIDERATIONS 

In summary, the regional water planning group consultants recommend that the planning group not 
consider industrial conservation as a management strategy unless specific conservation projects (i.e., 
City of Houston Industrial Reuse Project) are known to exist at the time of plan preparation.  The following 
additional reasons are provided for not considering conservation on a planning level for industrial water 
users: 

• Various types of manufacturing currently exist within Region H and the location and types of specific 
operations are currently not known.  

• The actual water usage required for specific manufacturing processes is not known. 

• Very little guidance on implementation costs for specific conservation measures is available. 

• Conservation is currently being practiced by manufacturers, in the form of reuse water in plant 
processes, due to the high cost of treatment for discharge. 

• Industrial conservation may take place as the market dictates.  Private entities will initiate 
conservation measures to save on water usage and/or disposal costs as new technologies/processes 
are developed and if these measures increase overall profits. 
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• Private manufacturing does not normally seek state funds/grants and therefore will not have the same 
impetus to develop conservation as municipal sector. 

As industrial conservation strategies are developed in the region and the technical information becomes 
available, Region H can amend the Regional Water Plan to incorporate these future strategies. Although 
there are no quantifiable negative environmental impacts, it is difficult to estimate the potential beneficial 
environmental impacts.   

REFERENCES 

Texas Water Development Board Report 362 – Water Conservation Best Management Practices Guide, 
November 2004. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
STRATEGY TITLE:  IRRIGATION CONSERVATION 

DATE:  October 21, 2009 

 

SUMMARY 

STRATEGY DESCRIPTION:  Address Irrigation shortages in Brazoria, Chambers, Galveston, Liberty, 
and Waller Counties through irrigation conservation measures.  Although Fort Bend County does not 
have predicted irrigation shortages, it was assumed that irrigation conservation could potentially occur 
in order to meet other predicted water use shortages.  Conservation measures will reduce water 
shortages through reduction of projected demands. 

 

SUPPLY QUANTITY: Demand reductions of  18,792 AFY in Brazoria County 

 24,018 AFY in Chambers County 

   5,197 AFY in Fort Bend County  

   2,392 AFY in Galveston County  

 20,876 AFY in Liberty County 

   6,606 AFY in Waller County 

 

SUPPLY SOURCE: Savings from groundwater, Brazos River, San Jacinto-Brazos Run-of-River, 
Neches-Trinity Run-of-River, Trinity River, Sam Rayburn Reservoir, and Lake Livingston water 
demand reductions 

 

IMPLEMENTATION DECADE:   Brazoria County – 2010 

     Chambers County – 2010 

     Fort Bend County – 2010 

Galveston County – 2010 

     Liberty County – 2010 

     Waller County – 2050 

 

TOTAL STRATEGY COST:  $1,850,200 annual cost, on-farm methods in Brazoria County 

(Costs rounded to nearest $100) $198,200 capital cost, canal lining in Brazoria County 

             $2,336,300 annual cost, on-farm methods in Chambers County 

$279,200 capital cost, canal lining in Chambers County 

 $509,900 annual cost, on-farm methods in Fort Bend County 

$56,500 capital cost, canal lining in Fort Bend County 

 $231,100 annual cost, on-farm methods in Galveston County 

 $29,400 capital cost, canal lining in Galveston County 
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              $2,089,800 annual cost, on-farm methods in Liberty County 

 $188,700 capital cost, canal lining in Liberty County 

 $726,700 annual cost, on-farm methods in Waller County 

 

 

UNIT WATER COST:  $99 per acre-foot of savings in Brazoria County 

 $98 per acre-foot of savings in Chambers County 

 $99 per acre-foot of savings in Fort Bend County 

 $98 per acre-foot of savings in Galveston County 

 $100 per acre-foot of savings in Liberty County 

 $110 per acre-foot of savings in Waller County 

 

Water Management Strategy Analysis Description 

INTRODUCTION 

There are 6 counties in Region H with projected non-municipal irrigation WUG shortfalls within the 
next sixty years: Brazoria, Chambers, Galveston, Liberty, San Jacinto, and Waller Counties.  All of 
these counties except San Jacinto County predominantly grow rice, which requires considerably more 
water than many other crops and is addressed in more detail within this strategy.  San Jacinto County 
agricultural activities are mainly in the production of timber products, poultry, and livestock.  The 
Trinity River Authority currently has the capability to expand existing contracts to meet the limited 
irrigation demands within that county.  Fort Bend County does not have predicted irrigation shortages 
through the planning period, but other water user groups within the county will experience shortfalls in 
water supply.  This technical memorandum assumes that irrigation conservation will occur in Fort 
Bend County for the surface water supply portion of irrigation usage and the estimated savings could 
potentially be available for use by other water user groups.  Therefore, this strategy focuses 
exclusively on the reduction of rice irrigation demand through conservation.  

The Texas Water Development Board (TWDB) created the Water Conservation Implementation Task 
Force to review, evaluate, and recommend optimum levels of water use efficiency and conservation 
for the state.  The Water Conservation Implementation Task Force consists of a volunteer group of 
persons with experience in and commitment to using water more efficiently.  The task force 
developed TWDB Report 362 – Water Conservation Best Management Practices Guide, which 
outlines specific water conservation best management practices (BMPs) for various water uses.  
Various BMPs from this report are discussed and outlined in this strategy. 

To supplement the TWDB Report 362, report "Potential Rice Irrigation Water Conservation Measures, 
Water Planning Group - Region H," James W. Stansel of Texas A&M University (TAMU) proposes 
several conservation methods to reduce irrigation water demand.   The study first addresses on-farm 
conservation practices.  Specifically covered are the benefits of land leveling to reduce the water 
required for each flush, multiple field inlets to reduce overfilling of the higher cuts, reduced levee 
spacing to reduce the water required for each flush and replacing irrigation ditches with pipes to 
reduce seepage and evaporation losses.  The study also addresses off-farm conservation, through 
the lining of irrigation canals to reduce losses.   

The conservation methods proposed in the Texas A&M report were evaluated for use in Brazoria, 
Chambers, Fort Bend, Galveston, Liberty, and Waller Counties. 

ANALYSIS 

Both on-farm and off-farm conservation measures for agricultural irrigation are outlined in the TWDB 
Report 362 and listed below.  On-farm conservation measures include, but are not limited to: 



v. 10/21/2009 4B2-3

• Irrigation Scheduling 

• Volumetric Measurement of Irrigation Water use 

• Crop Residue Management and Conservation Tillage 

• On-Farm Irrigation Audit 

• Furrow Dikes 

• Land Leveling 

• Contour Farming 

• Conversion of Supplement Irrigated Farmland to Dry-land Farmland 

• Brush Control/Management 

• Lining of On-farm Irrigation Ditches 

• Replacement of On-farm Irrigation Ditches with Pipelines 

• Low Pressure Center Pivot Sprinkler Irrigation Systems 

• Drip/Micro-Irrigation System 

• Gated and Flexible Pipe for Field Water Distribution Systems 

• Surge Flow Irrigation for Field Water Distribution Systems 

• Linear Move Sprinkler Irrigation Systems 

On-farm conservation was evaluated for all acreage planted in rice.  The acreage is based on 
amounts documented in “Texas Rice Acreage” published by the U. S. Department of Agriculture 
Statistics Service.  On-farm conservation was focused on rice production and therefore conservation 
measures used to develop savings estimates are specific to the rice industry.  Due to local 
experience and realized savings estimates, the TAMU report was utilized to develop costs and 
savings for on-farm conservation. The conservation practice modeled was multiple irrigation inlets 
combined with land leveling.  The potential annual irrigation savings associated with multiple irrigation 
inlets and land leveling are 0.750 acre-feet per acre and 0.583 acre-feet per acre, respectively.  This 
method produces an on-farm conservation savings rate of 1.4 acre-feet per irrigated acre.  The TAMU 
report assumes that on-farm conservation can be applied to 70% of the irrigated acreage.  Use of 
these conservation measures is estimated to cost approximately $110 per acre-foot.  The potential 
water savings are shown in Table 1. 

The TWDB Report 362 also outlines various off-farm conservation BMPs as listed below: 

• Lining of District Canals 

• Replacement of Irrigation District Canals and Lateral Canals with Pipelines 

A survey requesting information regarding water conservation was mailed to water utilities and 
Wholesale Water Providers (WWPs) in Region H to assess current levels of conservation for the 
2011 Region H Water Plan.  Of the 35 survey responses returned only one detailed the use of 
conservation practices for agriculture. The results of the survey are shown in Figure 1.  The figure 
shows that approximately 6% of the WUGs that returned the surveys currently utilize irrigation 
scheduling as a method of conservation.  This result is inflated due to the use of irrigation scheduling 
for non agricultural uses such as golf course and landscape irrigation. 
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Figure 1 – Potential Irrigation Conservation Strategies 
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Off-farm conservation is applied to all acreage irrigated with surface water.  This acreage was 
determined using TWDB Water Use Survey information.  This method was not applied to Waller 
County, where only groundwater is used.  The TWDB report was supplemented with costs and 
savings identified in the TAMU report specific for Region H.  The TAMU report estimates canal lining 
conservation savings as 38 acre-feet per canal mile.  A ratio of 16.5 feet of irrigation canal per acre of 
irrigated land is used to calculate canal lengths.  Partial canal lining using a 45 mil EPDM (synthetic 
rubber membrane) is selected from the TAMU report based upon the projected cost of $2916 per 
canal-mile, or $7 per acre-foot of savings.  The potential water savings for Brazoria, Chambers, Fort 
Bend, Galveston, and Liberty Counties are shown in Table 2. 

The average cost of water saved through on-farm conservation is $110 per acre-foot.  The average 
cost of water saved through canal lining is $8.25 per acre-foot.  Because the ratio of on-farm to off-
farm conservation varies by county, the average cost of water is also unique to each county.  Brazoria 
County averages $99 per acre-foot, Chambers County averages $98 per acre-foot, Fort Bend County 
averages $99 per acre-foot, Galveston County averages $98 per acre-foot, Liberty County averages 
$100 per acre-foot and Waller County averages $110 per acre-foot. 

WATER USER GROUP APPLICATION 

In Brazoria, Chambers, Fort Bend, Galveston, and Liberty Counties, both methods of conservation 
are recommended for implementation, starting in the year 2000.  Additional irrigation WUG shortages 
will continue even in those counties with existing irrigation shortages after application of both on-farm 
and off-farm conservation practices, although conservation will delay further irrigation shortages in 
Liberty County until year 2030.   

Irrigation conservation will be applied to the portion of Fort Bend County which receives surface water 
for irrigation.  Due to Fort Bend Subsidence District Regulations, groundwater that potentially could 
be conserved due to the BMPs identified within this memorandum is not available for other water user 
groups within the county to utilize; therefore no incentive exists for funding the conservation efforts.  



v. 10/21/2009 4B2-5

Groundwater conservation savings were not included in this technical memorandum for Fort Bend 
County.   

In Waller County, rice irrigation conservation is recommended for implementation beginning in the 
2050-decade.  Eastern Waller County, which draws water from the Gulf Coast Aquifer, has the 
potential to reduce irrigation demand with on-farm conservation and offset the projected shortages 
through year 2060. 

The projected irrigation demand, supply and conservation savings for these counties are shown in 
Table 3.   

ISSUES AND CONSIDERATIONS 

In those counties served by wholesale water providers with surplus supplies, irrigation contracts 
potentially could be expanded to aid in meeting the projected shortages.  The current costs of 
contract irrigation water from various wholesale water providers are approximately $77 per acre-foot 
from Chocolate Bayou Water Company, $39.75 per acre-foot from Brazos River Authority, $87 per 
acre-foot from Gulf Coast Water Authority, and $85 per acre-foot from Chambers-Liberty Counties 
Navigation District.  The cost per acre-foot of water saved due to irrigation conservation is similar to 
the cost of contracting additional irrigation water from the above wholesale water providers and 
therefore it currently appears that minimal motivation exists for implementing extensive irrigation 
conservation measures.  However, as contract water supplies become more scarce and expensive to 
acquire, irrigation conservation may become more cost effective. 

Interruptible supplies, where available, could potentially be a cost-effective strategy to meet irrigation 
demands in counties where shortages occur.  In Waller County, the groundwater supply conserved by 
irrigation conservation could potentially be used to meet other WUG shortages within the County 
including municipal WUGs.  However, the use of conservation as opposed to interruptible supplies 
has positive environmental impacts.  Although there are no quantifiable negative environmental 
impacts, it is difficult to estimate the potential beneficial environmental impacts.  Although specific on-
farm and off-farm conservation BMPs were outlined in this strategy, irrigators that identify other BMPs 
specific (such as those listed in TWDB Report 362) to their irrigation conservation needs should 
utilize those measures. 

REFERENCES 

Texas Water Development Board Report 362 – Water Conservation Best Management Practices 
Guide, November 2004. 

Potential Rice Irrigation Water Conservation Measures, Water Planning Group - Region H, James W. 
Stansel, Texas A&M University System, July 2000 

Texas Water Development Board Report 347 - Surveys of Irrigation in Texas 1958, 1964, 1969, 1974, 
1979, 1984, 1989, 1994, and 2000, August 2001. 
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Table 1:  Rice Irrigation Conservation 

     
Brazoria Irrigated Acres 18,910 acres  
 Rice Acres 17,163 acres  
 70% to be improved 12,014 acres  
 Savings @ 1.4 ac-ft / acre 16,820 ac-ft  
 Annual Cost @ $110 / ac-ft $1,850,200 $/yr  
     
Chambers Irrigated Acres 23,400 acres  
 Rice Acres 21,672 acres  
 70% to be improved 15,170 acres  
 Savings @ 1.4 ac-ft / acre 21,239 ac-ft  
 Annual Cost @ $110/ ac-ft $2,336,290 $/yr  
     
Fort Bend SW Irrigated Acres 4,731 acres  
 SW Rice Acres 4,731 acres  
 70% to be improved 3,312 acres  
 Savings @ 1.4 ac-ft / acre 4,636 ac-ft  
 Annual Cost @ $110 / ac-ft $509,960 $/yr  
    
Galveston Irrigated Acres 2,530 acres  
 Rice Acres 2,144 acres  
 70% to be improved 1,501 acres  
 Savings @ 1.4 ac-ft / acre 2,101 ac-ft  
 Annual Cost @ $110 / ac-ft $231,110 $/yr  
     
Liberty Irrigated Acres 19,775 acres  
 Rice Acres 19,386 acres  
 70% to be improved 13,570 acres  
 Savings @ 1.4 ac-ft / acre 18,998 ac-ft  
 Annual Cost @ $110 / ac-ft $2,089,780 $/yr  
     
Waller Irrigated Acres 7,031 acres San Jacinto Basin only 
 Rice Acres 6,741 acres  
 70% to be improved 4,719 acres  
 Savings @ 1.4 ac-ft / acre 6,606 ac-ft  
 Annual Cost @ $110 / ac-ft $726,660 $/yr  
     
San Jacinto - Not a Rice Producing County   
     
Note 1:  Waller County has a surplus of potential irrigation water in the Brazos Basin.  
However, the surplus is in the Brazos River Aluvium and not the Gulf Coast Aquifer, and 
therefore not considered available in the San Jacinto Basin. 
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Table 2: Conservation from Lining Irrigation Canals 
 Brazoria Chambers Fort Bend Galveston Liberty 

SW Acres (Includes rice 
& row crops) (acres) 16,603 23,400 4,731 2,454 15,820 
Canal length @ 16.5 
feet/acre (miles) 51.9 73.1 14.8 7.7 49.4 
Conservation Savings 
Rate (ac-ft/mile) 38 38 38 38 38 
Partial lining saves (ac-
ft) 1,972 2,779 562 291 1,879 
Capital Cost @ $2916 / 
mile $198,206 $279,169 $56,521 $29,406 $188,659 
Annual Cost (20-year 
6%) ($/yr) ($16,302.37) ($22,961.53) ($4,648.85) ($2,418.66) ($15,517.09) 
Average Annual Water 
Cost per ac-ft ($/ac-ft) $8.27 $8.26 $8.27 $8.31 $8.26 
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Table 3:  Projected Implementation Dates and Balances 

        
Brazoria  2010 2020 2030 2040 2050 2060

Demand  135,033 123,115 118,544 115,788 115,788 115,788
Supply  51,553 48,015 44,332 41,669 39,869 38,225
Rice Consv.  16,820 16,820 16,820 16,820 16,820 16,820
Canal Consv.  1,972 1,972 1,972 1,972 1,972 1,972
Balance w/o Cons.  -83,480 -75,100 -74,212 -74,119 -75,919 -77,563
Balance w/ Cons.  -64,688 -56,308 -55,420 -55,327 -57,127 -58,771

        
Chambers  2010 2020 2030 2040 2050 2060

Demand  117,777 117,777 117,777 117,777 117,777 117,777
Supply  128,861 128,344 127,987 127,630 127,250 126,847
Rice Consv.  21,239 21,239 21,239 21,239 21,239 21,239
Canal Consv.  2,779 2,779 2,779 2,779 2,779 2,779
Balance w/o Cons.  -27,053 -27,277 -27,411 -27,534 -27,652 -27,753
Balance w/ Cons.  -20,376 -20,600 -20,734 -20,857 -20,975 -21,076

        
Fort Bend  2010 2020 2030 2040 2050 2060

Demand 53,455 53,455 53,455 53,455 53,455 53,455
Supply 53,455 53,455 53,455 53,455 53,455 53,455
Rice Consv.  4,636 4,636 4,636 4,636 4,636 4,636
Canal Consv.  562 562 562 562 562 562
Balance w/o Cons.  0 0 0 0 0 0
Balance w/ Cons.  5,198 5,198 5,198 5,198 5198 5,198

    
Galveston  2010 2020 2030 2040 2050 2060

Demand  10,342 10,342 10,342 10,342 10,342 10,342
Supply  1,162 1,162 1,162 1,162 1,162 1,162
Rice Consv.  2,101 2,101 2,101 2,101 2,101 2,101
Canal Consv.  291 291 291 291 291 291
Balance w/o Cons.  -9,180 -9,180 -9,180 -9,180 -9,180 -9,180
Balance w/ Cons.  -6,788 -6,788 -6,788 -6,788 -6,788 -6,788

        
Liberty  2010 2020 2030 2040 2050 2060

Demand  82,901 82,901 82,901 82,901 82,901 82,901
Supply  83,834 81,770 80,253 78,596 76,636 74,432
Rice Consv.  18,998 18,998 18,998 18,998 18,998 18,998
Canal Consv.  1,879 1,879 1,879 1,879 1,879 1,879
Balance w/o Cons.  -11,846 -12,444 -13,930 -15,555 -17,478 -19,640
Balance w/ Cons.  -6,657 -6,697 -6,732 -6,767 -6,805 -6,833
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Table 3 - Continued        
Waller  2010 2020 2030 2040 2050 2060

Demand  22,978 22,978 22,978 22,978 22,978 22,978
Supply  22,978 22,504 22,978 22,965 22,662 22,114
Rice Consv.  6,606 6,606 6,606 6,606 6,606 6,606
Canal Consv.  0 0 0 0 0 0
Balance w/o Cons.  0 0 0 0 -316 -864
Balance w/ Cons.  6,606 6,606 6,606 6,606 6,290 5,742

        

Note 1:  Waller County supply surpluses in the Brazos Basin are not included in the 
supply total.  These surpluses exist in the Brazos River Aluvium and are not available 
to irrigators in the San Jacinto Basin.  
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
STRATEGY TITLE:  MUNICIPAL CONSERVATION  

DATE: October 21, 2009 

 
SUMMARY 

STRATEGY DESCRIPTION:  Implementation of “Water Conservation” management practices for 
Municipal WUG’s.  

 
SUPPLY QUANTITY: Potential Municipal demand reductions of:   45,605   ac-ft in 2010 
         65,318   ac-ft in 2020 
         75,696   ac-ft in 2030 
         84,503   ac-ft in 2040 
         94,392   ac-ft in 2050 

105,494 ac-ft in 2060 
 
SUPPLY SOURCE:  Savings from existing groundwater and surface water supplies 
 
TOTAL STRATEGY COST:  $9,868,100 in 2010 
(Costs rounded to nearest $100)  $14,139,900 in 2020 
     $16,355,100 in 2030 
     $18,245,200 in 2040 
     $20,365,700 in 2050 

$22,750,300 in 2060 
 
UNIT WATER COST:    WUGs with Population < 3,301 - $202 per acre foot 

WUGs with 3,300 < Population < 10,001 - $311 per acre foot 
WUGs with Population > 10,000 - $213 per acre foot 

 
Water Management Strategy Analysis Description 

INTRODUCTION 

Water conservation is a demand management strategy that pro-actively causes a decrease of 
future water needs.  Conservation facilitates more efficient use of existing water supplies by 
allowing existing supplies to serve demands for a longer period of time and/or to delay the need to 
develop new supplies.  The current Region H water demands have an embedded quantity of 
conservation savings.  This quantity has been determined based on the assumption that water will 
be saved as a result of the 1991 State Water-Efficient Plumbing Act.   

The use of water conservation strategies/BMPs will accomplish a higher degree of conservation 
than is already contained within the current demand projections.  This technical memorandum 
illustrates the application of water conservation to Municipal and Municipal County-Other WUG’s 
that have projected water shortages.   

The City of Houston volunteered to apply conservation as a management strategy even though 
they have no water shortage through the planning period.  Based on information provided by the 
City of Houston, conservation for the City was estimated at 6.3 percent of the total projected 
demand for each planning decade.  The City’s voluntary municipal water conservation added 
approximately 37,603 acre-feet of water savings in the year 2060 for the region as compared to the 
2060 estimated water savings resulting from water conservation for only those WUGs with 
projected shortages.  This additional conservation savings, as a result of the City’s voluntary 
program, equals approximately 36 percent of the total projected municipal water conservation 
savings for the region. 
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Water conservation is achieved through the use of various water conservation measures.  There 
are in excess of 200 different types of conservation measures in use by public utilities within the 
United States.  The Region H water demands are lower than they would otherwise have been 
because of anticipated water savings as a result of the 1991 State Water-Efficient Plumbing Act.  

WUGs with water supply shortages reported in Chapter 3 of this report will be required to have a 
management strategy identified to meet this shortage.  The Texas Water Development Board 
requires that the Region H Planning Group consider water conservation as a management strategy 
for WUGs with identified shortages.  If the planning group determines that water conservation is not 
feasible, for any reason, it must be documented.  The following sections discuss the application of 
municipal conservation as a management strategy within Region H. 

TWDB WATER CONSERVATION BMPs AND ANALYSIS APPROACH 

The Texas Water Development Board (TWDB) created the Water Conservation Implementation 
Task Force to review, evaluate, and recommend optimum levels of water use efficiency and 
conservation for the state.  The Water Conservation Implementation Task Force consists of a 
volunteer group of persons with experience in and commitment to using water more efficiently.  The 
task force developed TWDB Report 362 – Water Conservation Best Management Practices Guide, 
which outlines specific water conservation best management practices (BMPs) for various water 
uses.  Various BMPs from this report are discussed and outlined in this strategy. 

The list of those municipal water conservation BMPs/strategies outlined in the TWDB Report 362 is 
as follows: 

• System Water Audit and Water Loss 

• Water Conservation Pricing 

• Prohibition on Wasting Water 

• Showerhead, Aerator and Toilet Flapper Retrofit 

• Residential Ultra Low Flow Toilet Replacement Programs 

• Residential Clothes Washer Incentive Program 

• School Education 

• Water Survey for Single-Family and Multi-Family Customers 

• Landscape Irrigation Conservation and Incentives 

• Water Wise Landscape Design and Conversion Programs 

• Athletic Field Conservation 

• Golf Course Conservation 

• Metering of All New Connections and Retrofit of Existing Connections 

• Wholesale Agency Assistance Programs 

• Conservation Coordinator 

• Water Reuse 

• Public Information BMP 

• Rainwater Harvesting and Condensate Reuse 

• New Construction Graywater BMP 

• Park Conservation BMP 

Conservation Programs for Industrial, Commercial, and Institutional Accounts  
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In order to apply water conservation as a management strategy within Region H, an approach to 
develop estimates of savings and costs needed to be developed.  The following paragraphs 
discuss the approach utilized to apply conservation. 

For those WUGs with identified water shortages, a letter discussing conservation was mailed to 
each WUG.  The conservation letter essentially ascertained whether or not the WUG currently has 
a conservation plan and requested information related to the effectiveness of existing conservation 
measures.  The letter also contained a survey to determine which conservation BMPs (those 
identified by the Conservation Task Force) the WUGs currently use and those they would consider 
in the future.   

To aid in the development of costs and savings associated with this strategy the TWDB Report 362 
was supplemented with savings and costs identified in the COH water conservation plan. 

Water conservation was applied prior to expanding contracts for those WUGs with existing 
contracts with wholesale water providers.  This strategy was only applied to those WUGs with 
shortages as identified in Chapter 3.  The WUGs were classified into four groups for purposes of 
applying this strategy.  The first three classifications were based on WUG population and consisted 
of population less than 3,301 persons, population greater than 3,300 persons but less than 10,001 
persons, and population greater than 10,000 persons.  These three WUG size classifications were 
developed to recognize and account for the various degree by which WUGs of different sizes will 
likely implement advanced conservation measures.  Larger WUGs with greater resources are more 
likely to be able to implement a comprehensive conservation program than a smaller WUG with 
lesser resources.  Therefore, the expected water savings and costs for the region are also likely to 
differ depending on the relative size of the WUG.  A fourth classification consisted of WUGs with 
conservation plans outlining specific conservation practices and water saving goals that were more 
aggressive than the expected water savings determined by classifying the WUG in one of the other 
three categories. 

WATER CONSERVATION BMP SURVEY 

A survey requesting information regarding water conservation was mailed to water utilities and 
Wholesale Water Providers (WWPs) in Region H.  The survey asked each utility to provide 
information regarding recent per capita water use, current and future conservation strategies, 
efficacy of current strategies and the cost associated with each strategy. 

The results of the survey were compiled to evaluate which conservation BMPs were currently being 
performed and which BMPs will most likely be evaluated by the WUGs for future use.   

The evaluation of the returned surveys yielded the most-likely conservation BMPs to be considered 
for conservation management strategy.  The WUGs were classified into four groups consisting of: 

• Population less than 3,301 persons 

• Population greater than 3,300 persons but less than 10,001 persons 

• Population greater than 10,000 persons 

• WUG specific Conservation Plans 

Approximately 35 surveys were returned out of the 254 conservation letters mailed.  Thirty-four 
surveys were returned by utilities detailing conservation practices for municipal, industrial and 
commercial customers.  One survey was returned detailing agricultural conservation methods. The 
results described in the following paragraphs will focus on the utilities that have implemented water 
conservation measures for municipal, industrial, and commercial use.  The utilities serving 
populations less than 3,301 persons consisted of approximately 17 percent of the survey 
responses.  Utilities serving populations greater than 3,300 persons but less than 10,001 persons 
consisted of approximately 43 percent of the survey responses.  The remaining 40 percent were 
from wholesale water providers or utilities serving populations greater than 10,000 persons. 
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The results of the survey are provided in Figure 1 below.  It is recommended that all of the listed 
municipal conservation BMPs be considered by individual WUGs within Region H in the 
development of future water conservation plans. 

Figure 1 – Potential Water Conservation Strategies 

Municipal Conservation Practices

0% 10% 20% 30% 40% 50% 60%
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DEVELOPMENT OF COSTS AND SAVINGS FOR THE REGION 

In general, Water Conservation practices, which are not linked to the 1991 State Water-Efficient 
Plumbing Act, are those that are more aggressive in terms of the timing of their usage (pro-actively 
managed to occur sooner in time) or the application of additional specific conservation practices.  
An estimate of water savings and expected costs is required to be developed for the region as a 
means to compare water conservation to other water management strategies.  The TWDB Report 
362, which provides detail information for municipal conservation BMPs, does not provide sufficient 
detail relating to projected water savings and costs for all the BMPs provided. 

To aid in the development of costs and savings associated with this strategy the TWDB Report 362 
was supplemented with savings and costs identified in the COH water conservation plan.  For 
reference purposes, Figure 2 has been included to summarize the conservation practices 
contained within the current City of Houston water conservation program and the estimated costs 
and savings. The BMPs identified in the COH conservation plan were then used to assist in 
estimating savings and costs for the Region.  This set of eight practices identified in the COH 
conservation plan is projected to result in an overall savings of approximately 6.3 percent of total 
water use by year 2005 and then be sustained at an annual level of approximately 6.3 percent.  It 
can be anticipated that these and other similar practices could be used to accomplish similar 
conservation savings proposed for the Region H Municipal WUG’s.  The total projected water 
savings reduction by year for all of the Municipal WUG’s with shortages is shown in Table 1.   
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The per unit cost of each of the COH conservation measures identified for estimating savings and 
costs for the region is shown below.  For specific information used to estimate conservation BMP 
costs and savings, refer to Figure 2. 

Cost Per Municipal Conservation Measure 

• Water Audits ($639 per acre-foot) 

• Commercial Indoor Audits ($285 per acre-foot) 

• Cooling Tower Audits ($189 per acre-foot) 

• Indoor/Exterior Audits ($212 per acre-foot) 

• Pool/Fountain Standards  ($56 per acre-foot) 

• Pool/Fountain Audits ($109 per acre-foot) 

• COH In-House Programs ($7 per acre-foot) 

• Unaccounted-for-water ($94 per acre-foot) 

• Public Education ($358 per acre-foot) 

• Water Wise Program ($155 per acre-foot) 

It is recommended that all the conservation BMPs outlined in TWDB Report 362 be utilized within 
Region H for those WUGs with shortages to meet conservation goals.  However, for purposes of 
estimating water savings and costs for Region H the above COH BMPs were used as a basis for 
analysis.  The following sections outline the COH BMPs utilized to estimate potential savings and 
costs.  

RESULTS 

Estimates of potential savings and costs for WUGs with shortages are presented below by 
population over the sixty-year planning period.   

Population < 3,301 

For those WUGs with populations less than 3,301 persons over the sixty-year planning cycle, the 
following COH conservation BMPs were chosen to estimate savings and costs: 

• Unaccounted-for-water 

• Public Education 

• Water Wise Program 

As shown, a large range of potential costs exists.  A weighting of these per unit costs applied 
produces an average cost of $202 per acre-feet per year.  This cost is proposed for use for the 
water conservation management strategy for the WUGs with populations less than 3,301 persons. 

3,300 < Population < 10,001 

For those WUGs with populations greater than 3,300 persons and less than 10,001 persons, the 
following COH conservation BMPs were chosen to estimate savings and costs: 

• Unaccounted-for-water 

• Public Education 

• Water Wise Program 

• Indoor/Exterior Audits 

As shown, a large range of potential costs exists.  A weighting of these per unit costs produces an 
average cost of $311 per acre-feet per year.  This WUG classification includes additional public 
auditing water conservation measures than smaller (less than 3,301 population) WUGs.  This cost 
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is proposed for use for the water conservation management strategy for the WUGs with 
populations greater than 3,300 and less than 10,001 persons. 

Population > 10,000 

For those WUGs with populations greater than 10,000 persons, the following COH conservation 
BMPs were chosen to estimate savings and costs: 

• Water Audits 

• Indoor/Exterior Audits 

• Pool/Fountain Standards 

• Pool/Fountain Audits 

• COH In-House Programs 

• Unaccounted-for-water 

• Public Education 

• Water Wise Program 

As shown, a large range of potential costs exists.  A weighting of these per unit costs produces an 
average cost of $213 per acre-feet per year.  This WUG classification includes additional public 
and commercial BMPs when compared to the BMPs outlined for WUGs with population ranging 
from 3,300 to 10,000 persons.  This cost is proposed for use for the water conservation 
management strategy for the WUGs with populations greater than 10,000 persons. 

Water User Group Application 

Table 1 provides a listing of all of the Municipal and Municipal County-Other WUG’s with shortages 
within Region H.  This table shows the water demands for the 2011 Region H Water Plan , the 
expected conservation savings from implementing Strategies/BMPs, and the remaining shortage, if 
any.  As shown, conservation savings as a percentage of total demand generally ranges up to 
approximately 6.3 percent.  Based on this analysis, usage of Water Conservation could eliminate 
all projected shortages for the following WUGs. 

 

WUG NAME COUNTY BASIN 

COUNTY-OTHER LEON TRINITY 

COUNTY-OTHER WALKER TRINITY 

CROSBY MUD HARRIS SAN JACINTO 

DEER PARK HARRIS SAN JACINTO 

DEER PARK HARRIS SAN JACINTO-BRAZOS 

LAKE LIVINGSTON WATER 
SUPPLY & SEWER SERVICE 
COMPANY TRINITY TRINITY 

LAKE LIVINGSTON WATER 
SUPPLY & SEWER SERVICE 
COMPANY WALKER TRINITY 

PRAIRIE VIEW WALLER SAN JACINTO 
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The remaining WUGs in Region H with projected shortages will require a combination of municipal 
conservation and some other water management strategy to meet shortages for each planning 
decade. 

ISSUES AND CONSIDERATIONS 

Accomplishing the water conservation demand reductions, as described herein, requires pro-active 
implementation.  Identification of an appropriate utility or political subdivision to manage or legislate 
use of the conservation measures to the municipal WUG’s is one of the critical issues facing the 
success of this strategy.  

It should be noted that some of the WUG’s are collections of small systems either publicly or 
privately owned.  These systems are the least likely to have any type of coordinated effort to 
reduce water consumption.  Certainly the individual systems themselves will have varying attitudes 
toward conservation, with some moving forward with conservation plans and others concerned 
solely with revenue generated to support system operations.   

The implementation of conservation measures for collective groupings of small systems is 
problematic from the fact that there is no single point of accountability.  These savings may or may 
not accrue, depending upon the efforts or lack thereof of many different utilities.  For these 
systems, there is no leverage to encourage conservation, there is no incentive for them to 
implement and pay for conservation education, and there is no economic incentive for them to 
reduce billings as it reduces the potential sale value of their systems.  

There are no negative environmental impacts associated with the conservation strategies outlined 
herein or that may results from implementation of the conservation management strategy.  Large-
scale structural modifications (constructing physical facilities) are not necessary to implement the 
water conservation management strategy.  Therefore, the resultant type of construction impacts is 
not anticipated.  However, conservation may create various types of social impacts.  Notably, water 
conservation has the potential to increase water rates to compensate for a loss of revenue from 
water sales by each water utility.  For instance, the City of Houston Water Conservation Plan 
discussed this issue and concluded that the rate of reduced water use from their anticipated 
program would have a minimal impact (1.5 percent) on the price of water to the customer.  That 
report went on to state that reduced water sales would be offset from the positive impact of 
deferred capital cost expenditures of water and wastewater facilities that would have been required 
at an earlier date without water conservation. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
STRATEGY TITLE:  San Jacinto River Authority/Trinity River Authority Contract Agreement 
 
DATE:  November 16, 2009 

SUMMARY 
 
STRATEGY DESCRIPTION:  Transfer 53,000 acre-feet per year of SJRA-owned supplies in the 
Trinity River and 77,000 acre-feet per year of TRA supply in Lake Livingston to Montgomery County 
to meet projected shortages after in-basin supplies are fully utilized.   
 
SUPPLY QUANTITY:  Approximately 76,500 acre-feet per year (new TRA contract) 
 
SUPPLY SOURCE: Lake Livingston (existing) 
 
STARTING DECADE:  2050 
 
TOTAL STRATEGY COST:  $302,781,600 (Costs rounded to nearest $100) 
 
UNIT WATER COST:  $687 per ac-ft allocated 
   
 

Water Management Strategy Analysis Description 
 
Introduction 
 
Montgomery County demands will exceed available groundwater and current surface water contracts 
beginning in year 2010.  These water shortages are projected to grow from 17,000 acre-feet per year 
in 2010 to 180,000 acre-feet per year in 2060.  Currently, the San Jacinto River Authority (SJRA) is 
the only Wholesale Water Provider for the majority of the county.  Under this strategy, in-county and 
in-basin supplies are fully utilized, and the remaining shortage is met through the purchase and 
transfer of Trinity River Authority (TRA) supply in Lake Livingston by the SJRA.  The strategy requires 
the combined use of supplies owned by the SJRA and the TRA.    
 
Analysis 
 
This strategy consists of first using unallocated supplies in Lake Conroe to meet Montgomery County 
needs.  This may be accomplished through a water sales contract, either through SJRA as a 
wholesale water provider, or directly to a WUG such as Conroe, should it elect to construct an 
independent water treatment plant.  This portion of the strategy carries no major infrastructure cost, 
because the supplies are located at the point of use.  Treatment and transmission facilities costs 
would be reflected at the WUG level. 
  
The second phase of this strategy requires the full utilization of SJRA supplies within the San Jacinto 
Basin.  To provide treated water to the southern and eastern portions of Montgomery County, a 
treated water facility will need to be constructed in the vicinity of the existing SJRA pump station 
 
The third phase of this strategy requires the transfer of SJRA supplies in the Trinity Basin to 
Montgomery County.  One of the SJRA water rights (08-4279) is not yet permitted for use in the San 
Jacinto Basin.  Unless an agreement could be reached to convey SJRA supplies through Luce 
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Bayou, a new conveyance would need to be constructed from the Trinity Basin to Montgomery 
County.  There is the potential for alternate routes pass through the Sam Houston National Forest, 
which increases the risk of adverse environmental impacts due to construction and maintenance 
activities.  The WWP-level cost of this conveyance is shown in Table 1.   
 
Finally, to meet the shortages projected for the 2050 and 2060 decades, additional supplies must be 
obtained.  The TRA is projected to have surplus supply remaining in Lake Livingston after other 
strategies are applied.  This strategy proposes the SJRA entering into a contract for 59,000 acre-feet 
per year to meet the remaining Montgomery County demands, and conveying that supply via the new 
conveyance 
  
Water User Group Application 
 
The water conveyed into the San Jacinto River basin through this strategy would meet all projected 
shortages in Montgomery County throughout the planning period.  Water available in Lake Conroe 
will be used to serve the northern portion of the county.  New treatment and transmission facilities will 
be required at each reservoir.  These costs will be reflected in the WWP infrastructure cost estimates 
once developed 
 
Environmental Impact 
 
Additional transfer of Trinity River water supplies into the San Jacinto River basin will decrease 
freshwater inflows into the upper Trinity Bay estuary.  Riverine flows should remain unchanged 
between Lake Livingston and the Coastal Water Authority diversion point.  Downstream of the CWA 
diversion point, instream flows will decrease by approximately 1.7% (based upon both diversions 
totaling 155 cfs, compared to a 20-year average flow of 9100 cfs).  This reduction potentially affects 
White-faced Ibis, Wood Stork and Alligator Snapping Turtle habitats.  Increased use of stored water 
from Lake Livingston may result in more frequent level fluctuations and prolonged low lake levels, 
which may adversely impact wetland areas along the lake perimeter.  These fluctuations may also 
adversely affect property values and recreational revenues in Walker, Trinity, San Jacinto and Polk 
Counties. 
 
Return flows from this supply (typically 60% of the total diverted) will return to Galveston Bay via the 
San Jacinto River and Houston Ship Channel, affecting the spatial distribution of freshwater inflows to 
the bay.  If the transfer were to occur instantly at its full amount, the impact on estuary species might 
be severe, particularly to oyster beds located in Trinity Bay.  However, the full transition of this supply 
from the Trinity Basin to the San Jacinto basin is projected to occur gradually over a 40-year period, 
allowing sufficient time for species to migrate within the 20-mile width of Galveston Bay.  Additionally, 
the size of the target diversion (155 cfs) is well within the current range of variation in annual flows 
(standard deviation over the last 20-years is just over 4100 cfs). 
 
The Dallas-Fort Worth Metroplex is also projected to grow throughout the planning period.  
Wastewater return flows from that area flow into the Upper Trinity River.  The Region C Water Plan 
recommends wastewater reuse as a management strategy for the upper basin, but it is anticipated 
that the upper basin will continue to provide flows to the Trinity, which will further off-set the impacts 
of this strategy. 
 
Issues and Considerations 
 
Although the supply infrastructure (Lake Livingston) is in place, the conveyance required for this 
transfer is not.  An inter-basin pipeline or must be constructed to move this supply into the San 
Jacinto Basin.   
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Table 1 
Cost Estimate for TRA to SJRA Transfer Conveyance 

 
ITEM QUANTITY UNIT UNIT PRICE

1 1 LS 200,077,774$      

2 1 LS 61,598,221$       
3 600 AC 8,300$               
4 1 LS 3,275,000$         
5 1 LS $32,850,602

PROJECT COST

ITEM DESCRIPTION

ANNUAL COST SUMMARY 2010 2020 2030 2040 2050 2060

1 DEBT SERVICE -$              -$              -$              $26,397,879 $26,397,879
2 OPERATION & MAINTENANCE (O&M) -$              -$              -$              2,473,244$         2,473,244$    2,473,244$    
3 PUMPING ENERGY COSTS -$              -$              -$              8,230,738$         8,230,738$    8,230,738$    
4 PURCHASE OF WATER

TOTAL ANNUAL COST -$              -$              -$              37,101,862$       37,101,862$  10,703,983$  

ALL FACILITIES
CONSTRUCTION COSTS

ITEM QUANTITY UNIT UNIT PRICE

1 1 LS 31,497,774$       
2a 1 LS 168,036,000$      
2b 1 LS 544,000$            
12 1 LS

PROJECT COST

ALL FACILITIES
OPERATIONS & MAINTENANCE (O&M) COSTS

Formula Basis for Estimating
Pipelines, Distribution Facilities, Tanks, & Wells O&M Cost = 0.010 * (Total Construction Cost)
Dams & Reservoirs O&M Cost = 0.015 * (Total Construction Cost)
Intake Structures & Pump Stations O&M Cost = 0.025 * (Total Construction Cost)

ITEM QUANTITY UNIT UNIT PRICE

1 0.025 % 31,497,774$       
2a 0.010 % 168,036,000$      
2b 0.010 % 544,000$            
12 0.010 % -$                   

ANNUAL OPERATION & MAINTENANCE COST

PIPELINE CROSSINGS 5,440$                                 
OTHER ITEMS -$                                     

2,473,244$                           

PUMP STATIONS 787,444$                              
PIPELINES 1,680,360$                           

200,077,774$                       

DESCRIPTION TOTAL

OPERATION & MAINTENANCE (O&M) COST SUMMARY

PIPELINES 168,036,000$                       
PIPELINE CROSSINGS 544,000$                              
OTHER ITEMS -$                                     

CONSTRUCTION COST SUMMARY

PUMP STATIONS 31,497,774$                         

302,781,597$                       

ANNUAL TOTAL

DESCRIPTION TOTAL

LAND & EASEMENTS 4,980,000$                           
ENVIRONMENTAL - STUDIES & MITIGATION 3,275,000$                           
INTEREST DURING CONSTRUCTION 32,850,602$                         

PROJECT COST SUMMARY

CONSTRUCTION (CAPITAL) COST 200,077,774$                       
ENGINEERING, FINANCIAL & LEGAL SERVICES,
AND CONTINGENCIES 61,598,221$                         

DESCRIPTION TOTAL
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Table 1 
Cost Estimate for TRA to SJRA Transfer Conveyance (continued) 

 
PUMP STATIONS
CONSTRUCTION COSTS

Formula Basis for Estimating (same formula as Table uses)
Cost = 471,150 * (ln Horsepower)^2 - 1,885,353 * (ln Horsepower) + 1,305,839

ITEM QUANTITY UNIT UNIT PRICE

1 14000 HP 26,248,145$       
2 1 LS 5,249,629$         
3 0 LS 9,186,851$         

PUMP STATIONS TOTAL COST

PIPELINES
CONSTRUCTION COSTS

Table Basis for Estimating

Formula Basis for Estimating (Cost Tables)

ITEM DESCRIPTION DIAMETER QUANTITY UNIT UNIT PRICE

(IN) (LF)

1 Urban Pipeline 96 26400 LF 1,590$               
2 Rural Pipeline 96 132000 LF 955$                  

PIPELINES TOTAL COST

PIPELINE CROSSINGS
CONSTRUCTION COSTS

Table Basis for Estimating

Formula Basis for Estimating (Cost Tables)

ITEM DESCRIPTION DIAMETER QUANTITY UNIT UNIT PRICE

(IN) (LF)

1 Pipeline Crossing 96 200 LF 2,720$               
PIPELINE CROSSINGS TOTAL COST

PUMP STATIONS
PUMPING ENERGY COSTS

Formula Basis for Estimating
Cost = $0.09 * 0.7457 kW/HP * 24 hrs/day * 365 days/yr * (Pump Station Horsepower)

ITEM QUANTITY UNIT UNIT PRICE

1 14000 HP 8,230,738.32$     
PUMP STATION ANNUAL PUMPING ENERGY TOTAL COST
Pump Station #1 Pumping Energy Costs 8,230,738$                           

8,230,738$                           

DESCRIPTION TOTAL

PUMP STATION ANNUAL PUMPING ENERGY COST SUMMARY

TOTAL

PIPELINE CROSSING COST SUMMARY

544,000$                              
544,000$                              

PIPELINE COST SUMMARY

41,976,000$                         
126,060,000$                       
168,036,000$                       

Pump Station #1 added Intake Structure 5,249,629$                           
Pump Station #1 added Standby Power -$                                     

31,497,774$                         

TOTAL

PUMP STATION COST SUMMARY

Pump Station #1 26,248,145$                         

DESCRIPTION TOTAL
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  City Of Houston/Trinity River Authority Contract Agreement 
 
DATE:  January 2, 2010 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Surface water agreement by the City of Houston of some portion of the 
Trinity River Authority’s water supplies from the Lake Livingston-Wallisville Salt Water Barrier system. 
 
SUPPLY QUANTITY:  Approximately 123,500 acre-feet per year 
 
SUPPLY SOURCE: Lake Livingston-Wallisville Salt Water Barrier System 
 
IMPLEMENTATION DECADE:  2030  
  
TOTAL STRATEGY COST:  None – water would be transferred through existing infrastructure or the 
Luce Bayou conveyance 
  
UNIT WATER COST:  Unknown – would be at contract rate  
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
Based on the Region H analysis, the Trinity River Authority (TRA) is projected to have uncommitted 
surface water supplies (approximately 290,000 acre-feet per year) from their water rights within the Lake 
Livingston-Wallisville Salt Water Barrier system through year 2060.  This water supply exists as stored 
water located within Lake Livingston.  According to the Region H water projections, there is no projected 
need for this water through year 2060 within the TRA service area. 
 
Through financial considerations associated with the 1964 construction contract for the Lake Livingston-
Wallisville Salt Water Barrier Project, the City of Houston (City) has a preferred position relative to 
purchase of uncommitted water supplies from TRA’s share of the Livingston-Wallisville system.  To date, 
the City has funded the cost of Lake Livingston including the TRA share.  This strategy consists of 
defining that quantity of available water that could be purchased from the TRA and conveyed by the City 
of Houston into the San Jacinto River basin. 
 
Analysis: 
 
The City of Houston has sufficient water supplies to meet its own demand and current contracts through 
year 2050.  Based on the regional planning analysis, the City will require additional supply in 2030 to 
meet project growth in customer WUG demands.  Acquisition of some portion of the uncommitted TRA 
water supplies can occur through a water supply agreement executed between the City and TRA.  An 
agreement of this type requires two willing parties.  Additionally, the terms of a water agreement must be 
acceptable to both parties.  As of the 2006 RWP, the City of Houston and TRA had initiated discussions 
to determine whether a water agreement could be formulated.  For the current round of regional water 
planning, TRA is amenable to a transfer volume of 200,000 acre-feet per year including transfers to 
Houston and SJRA.  Specific terms of the contract agreement have not been formulated at this time. 
 
Assuming consummation of the agreement, the City of Houston has to determine how to convey these 
water supplies into their water supply system.  Diversion of these water supplies can occur either directly 
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from Lake Livingston or at any point downstream of Lake Livingston.  Two potential diversion points and 
conveyance routes include use of the existing Coastal Water Authority (CWA) canal system at the Trinity 
River Pump Station and/or a new potential route from the Trinity River to Lake Houston via Luce Bayou.  
If the Luce Bayou route is utilized, then new facilities would have to be constructed which would include; a 
diversion structure on the Trinity River, a raw water pump station, and a conveyance pipeline and canal 
system.  Definition of these facilities is discussed within the Luce Bayou water management strategy 
technical memorandum.  Alternatively, it can be assumed that the Luce Bayou system is required just to 
provide supply to the Northeast Water Purification Plant, as is discussed within the Luce Bayou 
management strategy.  The CWA canal system would then have sufficient excess capacity because 
previously utilized Lake Livingston flows would be diverted into a new Luce Bayou thereby freeing up 
capacity to convey up to the potential additional 200,000 acre-feet per year of supply. 
 
Water User Group Application: 
 
This management strategy will provide supply to meet the post-2020 demand growth for 
Houston’s customer WUGs in Harris, Montgomery and Galveston counties. 
 
Environmental Impact: 
 
Additional transfer of Trinity River water supplies into the San Jacinto River basin will decrease freshwater 
inflows into the upper Trinity Bay estuary.  Riverine flows should remain unchanged between Lake 
Livingston and the Coastal Water Authority diversion point.  Downstream of the CWA diversion point, 
instream flows will decrease by approximately 3% (based upon full diversion at 276 cfs, compared to a 
20-year average flow of 9100 cfs).  This reduction potentially affects White-faced Ibis, Wood Stork and 
Alligator Snapping Turtle habitats.  Increased use of stored water from Lake Livingston may result in more 
frequent level fluctuations and prolonged low lake levels, which may adversely impact wetland areas 
along the lake perimeter.  These fluctuations may also adversely affect property values and recreational 
revenues in Walker, Trinity, San Jacinto and Polk Counties. 
 
The blending of Trinity and San Jacinto river supplies in Lake Houston will affect the water quality, and 
could potentially introduce invasive species to Lake Houston. 
 
Return flows from this supply (typically 60% of the total diverted) will return to Galveston Bay via the San 
Jacinto River and Houston Ship Channel, affecting the spatial distribution of freshwater inflows to the bay.  
If the transfer were to occur instantly at its full amount, the impact on estuary species might be severe, 
particularly to oyster beds located in Trinity Bay.  However, the full transition of this supply from the Trinity 
Basin to the San Jacinto basin is projected to occur gradually over a 40-year period, allowing sufficient 
time for species to migrate within the 20-mile width of Galveston Bay.  Additionally, the size of the target 
diversion (276 cfs) is well within the current range of variation in annual flows (standard deviation over the 
last 20-years is just over 4100 cfs). 
 
The Dallas-Fort Worth Metroplex is also projected to grow throughout the planning period. Wastewater 
return flows from that area flow into the Upper Trinity River.  The Region C Water Plan recommends 
wastewater reuse as a management strategy for the upper basin, but it is anticipated that the upper basin 
will continue to provide flows to the Trinity, which will further off-set the impacts of this strategy. 
 
Issues and Considerations: 
 
Although the supply infrastructure (Lake Livingston) is in place, the conveyance required for this transfer 
is not.  The Luce Bayou transfer must be constructed to move this supply into the San Jacinto Basin.  See 
the Luce Bayou Transfer technical memorandum for a discussion of those costs and impacts. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  WUG Contracts 
 
DATE:  November 17, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Contractual agreements for water from WWPs to WUGs.  Water for 
contracts would come from multiple sources, including other water management strategies (WMS). 
 
SUPPLY QUANTITY:  Varies by WUG 
 
SUPPLY SOURCE: Varies by WUG 
 
IMPLEMENTATION DECADE:  Varies by WUG 
  
TOTAL STRATEGY COST:  Varies by conveyance – total estimated infrastructure cost of $2,390,273,157 
associated with contractual volumes for all WUGs.  
  
UNIT WATER COST:  NA – based on contractual agreement  
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
Previous RWPs have reflected major WMS largely at the end-user (WUG) level.  However, water 
reaching the WUG level from major management strategies may involve the facilities and services of one 
or more wholesale water providers (WWPs).  A series of contractual agreements is necessary for water 
from WMSs to move from the sourer location to ultimate user.  For example, the TRA to Houston Transfer 
strategy may involve the contractual transfer of water from TRA to the City of Houston, from the City of 
Houston to a smaller WWP, and finally from the smaller WWP to the WUG.  Note that WWP and WUGs 
are not obligated by the RWP to increase existing contracts or enter into new contracts.  Any additional 
contract amounts will require negotiation between the WUG and WWP.  The “Expand/Increase Current 
Contracts” WMS indicates a contractual transfer of supplies from WWP to a WUG where there is an 
existing supply shown from the same WWP and source to the WUG.  “New Contract from Existing 
Supply” indicates a contractual transfer from WWP to WUG where there is not already an existing supply 
an existing supply shown from the same WWP and/or source to the WUG.  Both of these WMS are 
functionally identical and reflect contractual transfer of existing supplies rather than of new strategy water.   
 
Analysis: 
 
WWP to WUG Contracts are shown in Table 4A-8 in Appendix 4A. 
 
 
Water User Group Application: 
 
Contracts facilitate transfer of water from WWPs to WUGs.   
 
Issues and Considerations: 
 
The proper functioning of other WMS is contingent on contracts between WWPs and WUGs. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  WWP Contracts 
 
DATE:  November 14, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Contractual agreements for water between WWPs.  Water for contracts 
would come from multiple sources, including other water management strategies (WMS). 
 
SUPPLY QUANTITY:  Varies 
 
SUPPLY SOURCE: Varies 
 
IMPLEMENTATION DECADE:  Varies 
  
TOTAL STRATEGY COST:  Varies by conveyance 
  
UNIT WATER COST:  NA – based on contractual agreement  
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
Previous RWPs have reflected major WMS largely at the end-user (WUG) level.  However, water 
reaching the WUG level from major management strategies may involve the facilities and services of one 
or more wholesale water providers (WWPs).  A series of contractual agreements is necessary for water 
from WMSs to move from the sourer location to ultimate user.  For example, the TRA to Houston Transfer 
strategy may involve the contractual transfer of water from TRA to the City of Houston, from the City of 
Houston to a smaller WWP, and finally from the smaller WWP to the WUG.  Thus, WWP contracts 
necessary to facilitate other WMS are included as a management strategy with no yield of its own.  Note 
that WWP and WUGs are not obligated by the RWP to increase existing contracts or enter into new 
contracts.  Any additional contract amounts will require negotiation between the WWPs.    
 
Analysis: 
 
Contracts between WWPs required to facilitate other WMS are shown in Table 1 below.  Note that this list 
does not include contracts from WWPs directly to WUGs.  
 

Table 1 
WWP Contracts (ac-ft/yr) 

 
Contracts by WWP and Supply Source 2010 2020 2030 2040 2050 2060 

BRA to Brazosport Water Authority             
ALLENS CREEK 0 116 124 1,557 3,183 5,435 

TOTAL 0 116 124 1,557 3,183 5,435 
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Contracts by WWP and Supply Source 2010 2020 2030 2040 2050 2060 

BRA to GCWA              
ALLENS CREEK 0 12,165 27,627 31,782  37,777 42,624 
BRA SYSTEM OPERATIONS PERMIT 0 1,290 8,057 14,099  14,099 14,099 
FORT BEND OCR 0 0 0 0  0 4,517 
BRAZOS RIVER AUTHORITY MAIN STEM 
STYSTEM1 0 4,324 4,324 4,324  4,324 4,324 

TOTAL 0 17,779 40,008 50,205  56,200 65,564 

BRA to NRG             
FORT BEND OCR 0 0 0 0 0 8,500 

TOTAL 0 0 0 0 0 8,500 
              
              
BRA to Richmond-Rosenberg             
ALLENS CREEK 0 0 0 1,091  2,970 1,848 
FORT BEND OCR 0 0 0 0  90 3,797 

TOTAL 0 0 0 1,091  3,060 5,645 
              
              
BRA to Sugar Land             
BRA SYSTEM OPERATIONS PERMIT 0 1,027 2,947 3,385  3,385 3,385 
ALLENS CREEK 0 0 0 231  490 449 
FORT BEND OCR 0 0 0 0  0 922 

 TOTAL 0 1,027 2,947 3,616  3,875 4,756 
              
              
COH to Baytown Area Water Authority             
LIVINGSTON-WALLISVILLE SYSTEM 0 26 262 398 535 692 

TOTAL 0 26 262 398 535 692 
              
              
COH to BRA             
ALLENS CREEK 0 27,498 25,201 57,886  69,755 69,755 

TOTAL 0 27,498 25,201 57,886  69,755 69,755 
              
              
COH to CHCRWA             
HOUSTON LAKE/RESERVOIR 0 977 862 720  631 546 
LIVINGSTON-WALLISVILLE SYSTEM 0 794 1,552 1,711  1,800 1,885 

TOTAL 0 1,771 2,414 2,431  2,431 2,431 
              
              
COH to City of Pasadena             
LIVINGSTON-WALLISVILLE SYSTEM 1,865 2,278 2,665 3,153  3,579 4,068 

TOTAL 1,865 2,278 2,665 3,153  3,579 4,068 
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Contracts by WWP and Supply Source 2010 2020 2030 2040 2050 2060 

COH to North Channel Water Authority             
LIVINGSTON-WALLISVILLE SYSTEM 1,954 2,392 2,869 3,511  4,157 4,912 

TOTAL 1,954 2,392 2,869 3,511  4,157 4,912 
              
              
COH to NFBWA             
LIVINGSTON-WALLISVILLE SYSTEM 0 444 17,971 31,161  41,172 50,442 
TOTAL 0 444 17,971 31,161  41,172 50,442 
              
              
COH to NHCRWA             
HOUSTON LAKE/RESERVOIR 0 30,880 30,880 32,734  29,030 25,398 
HOUSTON INDIRECT REUSE 0 0 0 18,130  31,629 0 
LIVINGSTON-WALLISVILLE SYSTEM 0 25,573 52,161 32,177  17,382 57,643 

TOTAL 0 56,453 83,041 83,041  78,041 83,041 
              
              
COH to SJRA 
CONROE LAKE/RESERVOIR 0 36,377 55,538 54,582  53,581 52,534 

TOTAL 0 36,377 55,538 54,582  53,581 52,534 

COH to WHCRWA             
LIVINGSTON-WALLISVILLE SYSTEM 1,241 31,837 46,324 52,759  55,549 58,402 

TOTAL 1,241 31,837 46,324 52,759  55,549 58,402 
              
              
GCWA to City of Galveston             
SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER 0 677 677 677  677 677 
BRAZOS RIVER RUN-OF-RIVER 0 5,360 5,360 5,360  5,360 5,360 
BRAZOS RIVER AUTHORITY MAIN STEM 
STYSTEM 0 1,225 1,225 1,225  1,225 1,225 

TOTAL 0 7,262 7,262 7,262  7,262 7,262 
              
              
GCWA to Fort Bend County WCID #2             
BRA SYSTEM OPERATIONS PERMIT 0 491 1,092 1,092  1,092 1,092 

TOTAL 0 491 1,092 1,092  1,092 1,092 
              
              
GCWA to Galveston County WCID #1             
SAN JACINTO-BRAZOS RIVER RUN-OF-RIVER 0 59 59 59  59 59 
BRAZOS RIVER RUN-OF-RIVER 0 469 469 469  469 469 
BRAZOS RIVER AUTHORITY MAIN STEM 
STYSTEM 0 107 107 107  107 107 
ALLENS CREEK 0 131 274 305  340 379 
FORT BEND OCR 0 0 0 0  0 0 

TOTAL 0 766 909 940  975 1,014 
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Contracts by WWP and Supply Source 2010 2020 2030 2040 2050 2060 

GCWA to Missouri City             
ALLENS CREEK 0 0 68 321  571 594 
BRA SYSTEM OPERATIONS PERMIT 0 713 6,262 10,340  10,340 10,340 
FORT BEND OCR 0 0 0 0  0 4,501 

TOTAL 0 713 6,330 10,661  10,911 15,435 

SJRA to COH 
HOUSTON LAKE/RESERVOIR 0 0 1,356 5,300  3,872 2,428 
TOTAL 0 0 1,356 5,300  3,872 2,428 

TRA to COH             
LIVINGSTON-WALLISVILLE SYSTEM 0 0 116,738 123,524  123,524 123,524 

TOTAL 0 0 116,738 123,524  123,524 123,524 
              
              
TRA to SJRA             
LIVINGSTON-WALLISVILLE SYSTEM 0 0 0 7,935  39,096 76,476 
TOTAL 0 0 0 7,935  39,096 76,476 
 
1Reflects water already contracted but unused prior to water treatment expansion 
 
 
Water User Group Application: 
 
Contracts facilitate transfer of water among WWPs for ultimate delivery to WUGs.   
 
Issues and Considerations: 
 
The proper functioning of other WMS is contingent on contracts between the proper WWPs. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Expanded Use of Groundwater 
 
DATE:  July 20, 2010 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Increased use of existing groundwater supplies, within the limits of the 
sustainable yield, groundwater reduction plan limitations or groundwater conservation district rules. 
 
 
SUPPLY QUANTITY:  

County (Aquifer): Projected Increase from 2010 to 2060 
 (acre-feet/year) 
Austin (GC) 1,865 
Brazoria (GC) 16,209 
Chambers (GC) 1,010 
Fort Bend (GC) 4,413 
Galveston (GC) 1,352 
Harris (GC) 27,550 (maximum in 2050) 
Leon (CW, SP, QC) 908 
Liberty (GC) 12,388 
Madison (CW, SP, QC) 450 
Montgomery (GC) 11,820 
Polk (GC) 513 
San Jacinto (GC) 1,060 
Trinity (GC) 36 (in 2020, demands decline in 2030 – 2060) 
Walker (GC, SP, YJ) 2,843 
Waller (GC) 7,431 

 
SUPPLY SOURCE: Gulf Coast (GC), Carrizo-Wilcox (CW), Sparta (SP), Queen City (QC), and Yegua-
Jackson Aquifers (YJ). 
 
IMPLEMENTATION DECADE:  2020  
  
TOTAL STRATEGY COST: $589,500 per typical 1 mgd well (1,000 ft deep) – total infrastructure 
capital cost share associated with this WMS is $165,929,000. (Costs rounded to nearest $100) 
  
ANNUAL UNIT WATER COST:  $205 per acre-foot (average, treated and delivered) 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
The Region H Water Plan anticipates the continued use of available groundwater to meet demands, 
unless such use is limited by groundwater conservation district rules or local water quality concerns.  By 
fully utilizing this supply, the diversion and movement of surface water can be minimized.  Groundwater 
use from the Gulf Coast, Carrizo-Wilcox, Sparta, Queen City, and Yegua-Jackson Aquifers is projected to 
increase in certain counties during the planning period, and this increased use is reflected in Chapter 3, 
Available Water Supplies.  However, the additional wells and related infrastructure required to obtain this 
water must be reflected in the plan as a management strategy. 
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Water User Group Application:   
 
Expanded use of groundwater is recommended as a management strategy in all counties where 
increased use is projected.  This expanded use is subject to local subsidence or groundwater 
conservation district rules and permitting practices.  The RHWPG recognizes that Harris, Galveston and 
Fort Bend Counties have groundwater reduction plans that will result in decreasing groundwater use 
during the planning period.  However, it is anticipated that many existing wells will continue to be used in 
conjunction with surface water to serve certain areas or to meet peak day demands.  Three counties in 
the region (Fort Bend, Galveston and Harris) are projected to decrease their use of groundwater during 
the planning period due to Groundwater Reduction Plans enacted by the local Subsidence Districts.  
However, within these counties new wells will still be constructed and existing wells maintained or 
replaced in areas where surface water is not yet available, or where groundwater remains a portion of the 
overall community supply.   
 
Issues and Considerations: 
 
This expanded use of groundwater is not anticipated to have significant environmental effects.  
Groundwater within the region is generally of good quality and available at the point of use, allowing the 
wells and conveyance systems to be commingled with the supported development, and not requiring 
substantial additional land for well fields or conveyance systems.  Site-specific evaluations of wildlife 
habitats, wetlands (including mitigation by wetlands off-sets) and cultural resources must be considered in 
the overall development plan.  There are no major springs in Region H, but well pumping supplies return 
flows to all river basins within the region, and ultimately to Galveston Bay.  These flows will increase 
proportionally with the increased groundwater use, unless or until reuse strategies are implemented.  The 
expanded use is within the estimated sustainable yield of the Gulf Coast, Carrizo-Wilcox, Sparta, Queen 
City and Yegua-Jackson Aquifers, making it a preferred alternative to moving and treating additional 
surface water.  Surface water diversions may reduce in-stream flows during drought periods, potentially 
affecting aquatic and riparian wildlife species.  The costs for expanded use of groundwater will vary 
slightly from site to site, but it may generally be assumed that a 1 mgd well will cost approximately 
$589,500 to construct.  If the total increase in groundwater demand for a WUG is less than one-quarter 
mgd (280 acre-feet/year), it can be assumed to be met by increased pumping of existing wells. All wells 
are assumed local, within a nominal 1-mile radius of the intended point of use, due to the extent of the 
Gulf Coast Aquifer under the region. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Interim Strategies 
 
DATE:  November 13, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Increased use of existing groundwater supplies beyond projected 
availability or allowable pumpage on a temporary basis to meet 2010-2019 shortages for Brazoria, 
Chambers, and Montgomery Counties for manufacturing and municipal needs.  In Galveston and Harris 
Counties, the over-pumping of groundwater is not a feasible alternative in 2010.  However, other options 
exist for short-term supplies to these WUGs with groundwater supplies 
 
 
SUPPLY QUANTITY:  

County: Volume 
 (acre-feet/year) 
Brazoria 24,916 
Chambers 903 
Galveston 6,410 
Harris  15 
Montgomery 13,268 

 
SUPPLY SOURCE: Gulf Coast Aquifer 
 
IMPLEMENTATION DECADE:  2010 
  
TOTAL STRATEGY COST: $86,701,500 capital cost for all implementing WUGs (Costs rounded to 

nearest $100)   
  
  
ANNUAL UNIT WATER COST:  $788 per acre-foot average cost (varies by WUG), interim groundwater 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
Demand projections from the 2011 Planning Round for Region H indicate Year 2010 shortages for over 
150 WUGS.  For a majority of these WUGs, near-term needs can be met through conservation, 
expansion of current contracts, and expansion of groundwater use within groundwater conservation 
district rules and groundwater reduction plan limits, or ongoing small local projects.  However, for 55 
WUGs in Brazoria, Chambers, Harris, Galveston, and Montgomery Counties, there is no management 
strategy available in 2010 to meet needs. 
 
One potential option available to meet the near-term shortages anticipated for these WUGs is interim 
pumping of groundwater above regulated limits.  After 2020, the interim groundwater strategy will not be 
needed as other management strategies will be available to meet demands.  In Brazoria, Chambers, and 
Montgomery Counties, there is no regulation in place for the year 2010 that prevents the sue of additional 
groundwater on a limited basis to meet these needs before other strategies can be developed. 
 
In Harris and Galveston Counties, the shortage in 2010 can not be easily made up with additional 
groundwater usage.  Regulated groundwater pumpage in the areas experiencing these near-term 
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shortages is limited to 10 percent of total demand.  Exceeding this limit under extreme demand scenarios 
considered in this plan would violate the Harris-Galveston Subsidence District regulatory plan.  However, 
other options may exist for these WUGs.  Typically, WUGs in this region convert to a point that meets less 
than 10 percent of their demand from groundwater.  This over-conversion provides for conversion credits 
that may be used to offset excess pumping in later years and provide an optional source of supply for 
these WUGs until strategies can be implemented in the 2020 decade. 
 
Water User Group Application:   
 
Interim groundwater pumping is recommended as a management strategy in counties where 2010 needs 
cannot be met by another water management strategy.  This additional pumping would not be expected 
to occur on a constant basis through 2019 but rather would only occur during dry conditions coinciding 
with peak demands.  Between dry periods, pumping would return to normal levels, allowing aquifer 
recovery.  In the event of prolonged near-term drought, additional groundwater wells may be required for 
some WUGs in order to increase pumping capacity.  For WUGs with excess pumping capacity, this 
strategy would not include a capital cost.     
 
Issues and Considerations: 
 
Impacts of this strategy have not been investigated in detail.  Under prolonged drought conditions, the 
pumping of groundwater in excess of sustainable levels would be expected to create a decline in static 
water levels.  There is also the potential for some subsidence depending on the location and volume of 
interim groundwater use. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  New Groundwater Wells for Livestock 
 
DATE:  November 11, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Development of new groundwater wells to meet livestock needs in Brazoria 
and Galveston County 
 
 
SUPPLY QUANTITY:  

County: Volume 
 (acre-feet/year) 
Brazoria 27 
Galveston 14 
  
  
  

 
SUPPLY SOURCE: Gulf Coast Aquifer 
 
IMPLEMENTATION DECADE:  2020 
  
TOTAL STRATEGY COST: $18,635 
  
ANNUAL UNIT WATER COST:  $37 per acre-foot average 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
Demand projections from the 2011 Planning Round for Region H indicate Year 2010 shortages for 
Livestock in Brazoria County (San Jacinto-Brazos Basin) and Galveston County (Neches-Trinity Basin).  
These Livestock WUGs are dependent on local livestock supply (stock ponds) as well as groundwater 
from the Gulf Coast Aquifer.  The only management strategy feasible for these two WUGs is development 
of additional groundwater pumping capacity.   
 
Water User Group Application:   
 
New groundwater wells are recommended as a management strategy for Livestock in Brazoria County 
(San Jacinto-Brazos Basin) and Galveston County (Neches-Trinity Basin).  This additional pumping is 
within the projected availability of the aquifer for the Galveston County Livestock WUG; the Brazoria 
County Livestock WUG need exceeds groundwater availability by 27 acre-feet per year in 2020. 
 
Issues and Considerations: 
 
Impacts of this strategy have not been investigated in detail.  Effects of exceeding projected groundwater 
availability for Brazoria County in 2020 are expected to be small, as the overpumping is 0.08 percent of 
the total local groundwater availability. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Missouri City GRP 
 
DATE:  November 30, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Through regulations imposed by the Fort Bend Subsidence District (FBSD), 
the City of Missouri City Joint Ground Water Reduction Plan (GRP) will reduce ground water use by 
implementing surface water conversion.  Groundwater reduction measures will address Municipal WUG 
shortages. 
 
 
SUPPLY QUANTITY: Conversion volume of 3,392 AFY in 2013 and 15,844 AFY in 2025 
  
SUPPLY SOURCE: Surface water conversion 
 
IMPLEMENTATION DECADE:  30% reduction – 2013 
 60% reduction – 2025  
      
 
TOTAL STRATEGY COST: $1,281,500 to $2,301,800 annual operation cost  
(Costs rounded to nearest $100) $51,260,490 capital cost, Phase I surface water plant and transmission 
 $40,810,500 capital cost, Phase II surface water plant  
  
 
ANNUAL UNIT WATER COST:  $378 per ac-ft (WWP cost only for Region H allocated SW volumes - 
excludes infrastructure cost of customer WUGs / GRP participation) 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
Texas law allows for the establishment of groundwater planning districts.  The Fort Bend Subsidence 
District, created in 1989, adopted a Regulatory Plan in 2003.  The Regulatory Plan outlines how to 
develop and implement a GRP which requires no more than 70% of the permittee’s total water demand 
can be from groundwater in 2013 and no more than 40% in 2025.  These requirements are subject to 
entities within Area A.  Figure 1 shows the FBSD Regulatory Areas.  The reduction in groundwater use 
must be made up by increase in surface water, water reuse, and efficient and water conservation 
management practices.   
 
The City of Missouri City has 24 active Utility Districts operating in the City Limits/Extra Territorial 
Jurisdiction (ETJ), 19 of which operate within the City limits.  In addition, the City has 11 Utility Districts 
within the City Limits/ETJ that are not yet active, but will become active in the future.  The Joint GRP 
brings together the city and 40 other entities.  The entities included in the Joint GRP are listed in Table 1. 
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Table 1 
Participants in GRP 

WUG Name Listed as a WUG in  
Regional Water Plan 

City of Missouri City Yes 
Blue Ridge West MUD No 
Estates of Silver Ridge No 
First Colony MUD No. 9 Yes 
Fort Bend County MUD No. 23 Yes 
Fort Bend County MUD No. 24 No 
Fort Bend County MUD No. 26 No 
Fort Bend County MUD No. 42 No 
Fort Bend County MUD No. 46 No 
Fort Bend County MUD No. 47 No 
Fort Bend County MUD No. 48 No 
Fort Bend County MUD No. 49 No 
Fort Bend County MUD No. 115 No 
Fort Bend County MUD No. 129 No 
Fort Bend County MUD No. 149 No 
Lake Olympia No 
Lake Shore Harbour No 
Manors of Silver Ridge POA No 
Meadow Creek MUD No 
Mustang Bayou Phase I No 
Mustang Bayou Phase II No 
Palmer Plantation MUD No. 1 No 
Palmer Plantation MUD No. 2 No 
Quail Valley Utility District No 
Riverstone No 
Sienna Point No 
Sienna Plantation MUD No. 1 No 
Sienna Plantation MUD No. 2 Yes 
Sienna Plantation MUD No. 3 No 
Sienna Plantation MUD No. 4 No 
Sienna Plantation MUD No. 5 No 
Sienna Plantation MUD No. 6 No 
Sienna Plantation MUD No. 7 No 
Sienna Plantation MUD No. 8 No 
Sienna Plantation MUD No. 10 No 
Sienna Plantation MUD No. 12 No 
Sienna Plantation MUD No. 13 No 
Sienna Plantation POA No 
Sienna Plantation RAI No 
Silver Ridge HOA No 
Thunderbird Utility District No 
Waterbrook Community Association No 

 
Analysis:   
 
The Joint GRP lays out the planned strategies for meeting the Fort Bend Subsidence District’s timeline for 
our mandated deadlines for partial conversion to non-groundwater sources.  The City is partnering in this 
endeavor with 40 other entities.  These participants include mostly entities lying within the city limits of 
Missouri City as well as some entities within the City’s ETJ and outlying areas.  All wells of the 
stakeholders will be aggregated to expedite the administrative process of administrating the plan.   
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Population projections and subsequent water demand projections were made for each individual 
stakeholder group based on current build-out density, City planning documents, and acreage estimates.   
 
The Missouri City Joint GRP will meet these requirements through the conversion of some entities, largely 
those lying to the southern portion of the City and its ETJ entirely to surface water, while most entities 
lying to the northern portion of the City will remain on ground water supplies.  The basic philosophy 
associated with this conversion plan is that those entities in the area are also largely undeveloped.  This 
should limit the cost impact associated with abandoning groundwater infrastructure upon conversion.  
Additionally, this plan considers that there are few interconnections within the built-out entities, thereby 
making it quite difficult to provide surface water to these entities without the construction of an entirely 
new transmission system throughout the City. 
 
As the converting entities are not yet built-out, there is some risk associated with this plan, as the City is 
still required to meet the conversion percentages outlined by the Subsidence District, regardless of 
whether growth projections occur.  As a contingency, the City has entered into inter-local agreements with 
every participant on the system requiring them to convert to surface water if and when directed by the 
City.  The City would convert entities one by one beginning in the southern portion of the City, and 
working in a generally northerly direction. 
 
Initial raw supplies would be obtained through a pre-existing agreement the City of Missouri City has with 
the Gulf Coast Water Authority (GCWA).  The City is currently identifying additional sources of raw water.  
 
The City will own and operate the plant.  Further, the City of Missouri City has been appointed the GRP 
administrator.  As the GRP administrator, among other things, the City will see that the overall project is 
meeting conversion requirements, is providing required reporting to the Subsidence District and will also 
oversee the financial cost sharing program of the project.  The cost share program involves an annual 
calculation of a pumpage fee to be assessed to each participant based on their respective groundwater 
pumpage.  An end of the year “true-up” will be performed to assure that no single one entity would bear 
any more risk than the other participating entities. 
 
Based on current demand projections the initial plant will have a design capacity of 10 MGD and employ 
membrane filtration technology.  The plant will be located on the Briscoe canal in the southern portion of 
the Joint GRP service area near the Gulf Coast Water Authority existing intake structure on the Brazos 
River.  From this point, treated water will be delivered to the converting entities existing ground storage 
facilities. 
 
Water User Group Application:   
 
The City of Missouri City Joint GRP has starting implementation of this strategy, specifically construction 
of the surface water treatment plant.  The initial plant size will be 10 MGD, which is projected to meet the 
City’s required maximum demand through 2018, at which time the plant will be expanded to its ultimate 
capacity.  The GRP also includes reuse and aquifer storage and recovery. 
 
Issues and Considerations: 
 
In Fort Bend County, the potential reduction in groundwater demand may be used to offset subsidence 
but the demand must be fulfilled by alternative supplies, which are primarily surface water supplies.  
Should this strategy be adopted, all of the implementation cost will be borne by the City of Missouri City 
Joint GRP.  One of the impacts associated with the strategy outlined herein or that may result from 
implementation of the water management strategy is the increase in permitted GCWA diversions.  
Otherwise the water management strategy should produce minimal environmental impacts.  
 
References: 
 
Fort Bend Subsidence District 2003 Regulatory Plan, Fort Bend Subsidence District, September 24, 2003 
 
City of Missouri City Joint Groundwater Reduction Plan, City of Missouri City, October 30, 2008 
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Figure 1 

Fort Bend Subsidence District Regulatory Areas 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Fort Bend Municipal Utility District No. 25 GRP 
DATE:  November 22, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Through regulations imposed by the Fort Bend Subsidence District (FBSD), 
the Fort Bend Municipal Utility District No. 25 (MUD 25) Ground Water Reduction Plan (GRP) will reduce 
ground water use by implementing reuse.  Groundwater reduction measures will address Municipal WUG 
shortages. 
 
 
SUPPLY QUANTITY: Reuse volume of up to 589 AFY  
  
SUPPLY SOURCE: Reuse of WWTP discharge  
 
IMPLEMENTATION DECADE:  30% reduction – 2013 
 60% reduction – 2025  
      
 
TOTAL STRATEGY COST: $776,100 capital cost (estimated as $564 per acre-foot of plant 
capacity based on Wastewater Reuse for Municipal Irrigation WMS). (Costs rounded to nearest $100) 
  
 
ANNUAL UNIT WATER COST:       $499 per acre-foot based on assumption above. 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
Texas law allows for the establishment of groundwater planning districts.  The Fort Bend Subsidence 
District, created in 1989, adopted a Regulatory Plan in 2003.  The Regulatory Plan outlines how to 
develop and implement a GRP which requires no more than 70% of the permittee’s total water demand 
can be from groundwater in 2013 and no more than 40% in 2025.  These requirements are subject to 
entities within Area A.  Figure 1 shows the FBSD Regulatory Areas.  The reduction in groundwater use 
must be made up by increase in surface water, water reuse, and efficient and water conservation 
management practices.   
 
MUD 25 is partnering with the Shadow Hawk Golf Course and the Orchard Lakes Development for 
purposes of meeting the required groundwater reduction.  Effluent from Mud 25’s WWTP will be used for 
irrigation and filling of amenity lakes in the Shadow Hawk Golf Course and the Orchard Lakes 
Development instead of existing groundwater wells.  
 
Analysis:   
 
The GRP lays out the planned strategies for meeting the Fort Bend Subsidence District’s timeline for our 
mandated deadlines for partial conversion to non-groundwater sources.  MUD 25 is partnering in this 
endeavor with Shadow Hawk Golf Course and the Orchard Lakes Development (the Group).   
 
Historical groundwater use, along with per-capita usage rates and growth projections, were analyzed.  
Reuse potential was analyzed using a best case (low demand, high reuse availability), worst case (high 
demand, low reuse availability) and realistic scenario.  Under worst case conditions, surface water 
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conversion would be required beginning in 2015 and over-conversion credits would be depleted by 2029, 
requiring an additional 100 million gallons of surface water conversion credits per year beginning in 2029.  
For the best case scenario, over-conversion and other credits would meet requirements through 2030, 
with no need for surface water conversion.  For the realistic case, surface water conversion credits would 
have to begin in 2026 for FBSD requirements to be met through 2030.  Surface water credit requirements 
will be re-examined five years prior to the projected surface water conversion for the realistic scenario.  
MUD 25 also has surface water conversion credit agreements with the City of Sugar Land.  The MUD 
also has a backup provision to participate in the regional surface water plant in west Fort Bend County.  
The district also participates in conservation education measures. 
 
Water User Group Application:   
 
MUD 25 has started implementation of this strategy, with reuse beginning in January 2008.  Between 
January and October of 2008, over 142 million gallons (436 acre-feet) of water has been reused by the 
GRP participants.   
 
Issues and Considerations: 
 
The timing of surface water credit accumulation depends on general trends in irrigation / amenity lake 
demands and reuse availability, which will be driven largely by weather conditions. 
 
References: 
 
Fort Bend Subsidence District 2003 Regulatory Plan, Fort Bend Subsidence District, September 24, 2003 
 
Groundwater Reduction Plan, Fort Bend County MUD No. 25, October 30, 2008 
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Figure 1 

Fort Bend Subsidence District Regulatory Areas 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Pecan Grove GRP 
 
DATE:  November 11, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Through regulations imposed by the Fort Bend Subsidence District (FBSD), 
the Pecan Grove Municipal Utility District Ground Water Reduction Plan (GRP) will reduce ground water 
use by implementing surface water conversion.  Groundwater reduction measures will address Municipal 
WUG shortages. 
 
 
SUPPLY QUANTITY: Conversion volume of 866 AFY in 2013 and 1,731 AFY in 2025 
  
SUPPLY SOURCE: Surface water conversion  
 
IMPLEMENTATION DECADE:  30% reduction – 2013 
 60% reduction – 2025  
      
 
TOTAL STRATEGY COST: $442,000 - $884,000 annual operating cost  
(Costs rounded to nearest $100) $15,960,000 capital cost, treatment plant and transmission 
  
 
ANNUAL UNIT WATER COST:      $865 per acre-foot 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
Texas law allows for the establishment of groundwater planning districts.  The Fort Bend Subsidence 
District, created in 1989, adopted a Regulatory Plan in 2003.  The Regulatory Plan outlines how to 
develop and implement a GRP which requires no more than 70% of the permittee’s total water demand 
can be from groundwater in 2013 and no more than 40% in 2025.  These requirements are subject to 
entities within Area A.  Figure 1 shows the FBSD Regulatory Areas.  The reduction in groundwater use 
must be made up by increase in surface water, water reuse, and efficient and water conservation 
management practices.   
 
Pecan Grove Municipal Utility District (MUD) GRP includes two participants:  Pecan Grove MUD and the 
Pecan Grove Plantation Country Club (PGPCC), which is entirely within the MUD.  Note that PGPCC is 
not a separate named WUG and hence its demands are included with Pecan Grove MUD.   
 
Analysis:   
 
The GRP lays out the planned strategies for meeting the Fort Bend Subsidence District’s timeline for the 
mandated deadlines for partial conversion to non-groundwater sources.  The MUD is partnering in this 
endeavor with PGPCC, representing a total of two individual wells and five private wells.  Water demand 
projections for the MUD show only slight growth, due to near build-out conditions. 
 
The Pecan Grove MUD GRP will meet these requirements through the construction of a surface water 
treatment plant (SWTP) with sufficient capacity to meet conversion requirements for the MUD and 
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PGPCC through 2030; existing distribution infrastructure will be used for delivery to customers.  Pecan 
Grove MUD has obtained an annual raw water supply agreement from the Brazos River Authority to 
provide source water to the SWTP.  The existing groundwater supply system will be maintained and 
operated to meet demands in excess of the SWTP capacity.  The MUD will continue the use of reclaimed 
effluent for process and cleaning water.  The MUD will also, at the discretion of the Pecan Grove MUD 
Board of Directors, continue public education in water conservation. 
 
Water User Group Application:   
 
The Pecan Grove MUD GRP has started implementation of this strategy with source water testing and 
site acquisition shown as scheduled fort 2008.  SWTP design and permitting are schedule to be 
completed in 2010.  Construction of the SWTP and conversion of existing disinfection facilities to 
chloramines are scheduled for completion by 2013.  The GRP-proposed measures have the potential to 
reduce shortages by 866 AFY in 2013 and 1,731 AFY in 2025.  The initial plant size will be 2 MGD, which 
is projected to meet the City’s required maximum demand through 2030. 
 
Issues and Considerations: 
 
In Fort Bend County, the potential reduction in groundwater demand may be used to offset subsidence 
but the demand must be fulfilled by alternative supplies, which are primarily surface water supplies.  
Should this strategy be adopted, all of the implementation cost will be borne by the GRP Participants.   
 
References: 
 
Fort Bend Subsidence District 2003 Regulatory Plan, Fort Bend Subsidence District, September 24, 2003 
 
Pecan Grove Municipal Utility District Groundwater Reduction Plan, Pecan Grove MUD, October 2007 
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Figure 1 

Fort Bend Subsidence District Regulatory Areas 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Richmond and Rosenberg GRP 
 
DATE:  November 23, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Through regulations imposed by the Fort Bend Subsidence District (FBSD), 
the Sugar Land Coalition will reduce groundwater demands by implementing surface water conversion.  
Groundwater reduction measures will address Municipal WUG shortages and reduce water shortages 
through reduction of projected demands.   
 
 
SUPPLY QUANTITY: 7,500 afy (reflected as an existing contract supply in database) 
  
SUPPLY SOURCE: Brazos River  
 
IMPLEMENTATION DECADE:  30% reduction – 2013 
 60% reduction – 2025  
      
 
TOTAL STRATEGY COST: $4,136,000 - $15,006,000 annual operation cost 
(Costs rounded to nearest $100) $43,205,000 capital cost, Phase I (2015) 
 $29,963,000 capital cost, Phase II (2025) 
 $29,898,000 capital cost, Phase III (2033) 
 $14,153,000 capital cost, Phase IV (2052) 
  
 
ANNUAL UNIT WATER COST:  $1,491 per ac-ft for existing 7,500 ac-ft contract 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
Texas law allows for the establishment of groundwater planning districts.  The Fort Bend Subsidence 
District, created in 1989, adopted a Regulatory Plan in 2003.  The Regulatory Plan outlines how to 
develop and implement a Groundwater Reduction Plan (GRP) which requires no more than 70% of the 
permittee’s total water demand can be from groundwater in 2013 and no more than 40% in 2025.  These 
requirements are subject to entities within Area A.  Figure 1 shows the FBSD Regulatory Areas.  The 
reduction in groundwater use must be made up by increase in surface water, water reuse, and efficient 
and water conservation management practices.   
 
The Cities of Richmond and Rosenberg, in conjunction with Fort Bend County MUD No. 25, are 
participating in a planned West Fort Bend County Regional Surface Water Treatment Plant (WFB SWTP).   
 
Analysis:   
 
The preliminary engineering report (PER) for the WFB SWTP lays out the planned strategies for meeting 
the Fort Bend Subsidence District’s timeline for our mandated deadlines for partial conversion to non-
groundwater sources.  The Cities of Richmond and Rosenberg, in conjunction with Fort Bend County 
MUD No. 25, are participating in the planned WFB SWTP.  Plant sizing was governed by the need to 
meet at least the minimum reduction in groundwater usage required by FBSD rules.  Several scenarios 



4B14-2  v. 11/23/2009 

were considered, including a base condition (each utility taking their required volume at their defined take 
point), overconversion of the Pecan Grove MUD service area (no longer a participating entity), 
overconversion of the Richmond-Rosenberg service area, and a two-plant scenario.  Subsequent to 
Pecan Grove MUD no longer participating in the joint plant development, the most likely scenario is a 
single southern plant serving Richmond and Rosenberg.  Initial plant capacity would be 4 MGD, 
increasing to 16 MGD over the course of several expansion phases.  The plant facility is intended to 
serve the Richmond-Rosenberg area through 2065.       
 
Issues and Considerations: 
 
Critical path items for implementation of the WFB SWTP described in the preliminary engineering report 
include contract development, land purchase for facilities, raw water quality sampling, and evaluation of 
RO concentrate disposal options. 
 
References: 
 
Fort Bend Subsidence District 2003 Regulatory Plan, Fort Bend Subsidence District, September 24, 2003 
 
West Fort Bend County Regional Surface Water Treatment Plant – Preliminary Engineering Report, July 
2007. 
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Figure 1 

Fort Bend Subsidence District Regulatory Areas 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE: San Jacinto River Authority- Water Resources Assessment Plan1 
 
DATE:  July 9, 2010 
 
SUMMARY 
 
STRATEGY DESCRIPTION: Conversion from existing groundwater supplies to new surface 
water supplies to meet current and future water demands within Montgomery County and reduce 
overreliance on insufficient groundwater supplies.     
 
SUPPLY QUANTITY: 20,164 ac-ft/yr (18 mgd) – 129,010 ac-ft/yr (115 mgd) Supply includes 

52,534 ac-ft/yr from SJRA WRAP (Lake Conroe Supply) and additional 
76,476 TRA to SJRA Contract (Lake Livingston Supply). 

                     
SUPPLY SOURCE:    Lake Conroe Surface Water   
 
TOTAL STRATEGY COST2:  $900,000,000 capital cost (Costs rounded to nearest $100) 
  
UNIT WATER COST:             $649 per acre-foot 
 
WATER MANAGEMENT STRATEGY ANALYSIS DESCRIPTION 
 
INTRODUCTION   
The purpose of this analysis is to incorporate the San Jacinto River Authority’s Joint Water 
Resources Assessment Plan as a water management in the development of new surface water 
supplies within the Region H Planning Group.   
 
ANALYSIS   
 
Scientific studies conducted by the Lone Star Groundwater Conservation District (LSGCD) have 
shown that the demand for groundwater in many areas within Montgomery County is exceeding 
the sustainable yield of the aquifers, and is leading to alarming declines in water level throughout 
the county.  Modeling of future population and water demand has shown that this continued 
reliance on groundwater would lead to significant problems for water suppliers within the county 
as well as continued water level decline in aquifers. 
 
In an effort to meet a larger portion of the county’s water demand with surface water, allowing for 
the decrease in use and reliance on groundwater, the LSGCD adopted the District Regulatory 
Plan (DRP) “to create a regulatory framework for the District to responsibly regulate and conserve 
the use of groundwater in Montgomery County.  The DRP requires Large Volume Groundwater 
Users (LVGU) to conduct long-term planning in order to assess their future water needs, and to 
describe how they will obtain alternative water supplies such that future demands can be met 
whilst adhering to groundwater reduction requirements adopted by the LSGCD.  The DRP 
established an aquifer sustainable yield of 64,000 acre-feet per year, and requires groundwater 
use to be reduced to this annual volume by January of 2015.   
 

                                                 
1 This memorandum was prepared using information in the Joint Water Resources Assessment Plans prepared by Brown 
& Gay for the San Jacinto River Authority. 
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The LVGUs are defined as entities that produce over 10 million gallons per year, but exclude 
single family residences and agricultural use of water.  There are 201 LVGUs in Montgomery 
County and include everything from large municipal systems to smaller public and private utilities, 
as well as individual industries, businesses, golf courses, and homeowner associations.  Of these 
201 LVGUs, 197 are participating in the SJRA Joint Wrap, leaving Conroe Country Club, 
Wedgewood Golf Course, River Plantation MUD, and the City of Houston to develop and submit 
their own WRAPs.   
 
As the DRP established a single management zone which encompasses the entire county, a 
group participation approach has been used in order to efficiently meet reduction requirements 
established by LSGCD.  In an effort to fully utilize the economic benefits of regionalization and 
economies of scale, the San Jacinto River Authority (SJRA) developed a Joint Water Resources 
Assessment Plan (WRAP) and offered participation and inclusion to all LVGUs within the county.  
The key benefit of combining individual users’ projected water demands into a regional WRAP is 
the ability to achieve tremendous cost savings by utilizing a “group compliance” concept in which 
some participants are partially of fully converted to surface water while other participants remain 
on groundwater supplies.  As a group, the participants can cost-effectively meet the regulatory 
requirements of the LSGCD by over converting the more densely populated areas to an 
alternative water supply while more sparsely populated areas remain on groundwater, avoiding 
the costly necessity of physically delivering alternative supplies to every participant. 

 
Population and Demand Projections 
 

Population projections in the Joint WRAP were initially derived by comparing both Texas 
Water Development Board (TWDB) and Houston-Galveston Area Council (HGAC) population 
projections.  While both data sources have traditionally underestimated growth in Montgomery 
County, the HGAC projections (which are done at a regional as opposed to state level) have been 
more accurate in projecting population growth.  However, the LSGCD DRP requires that 
population (and therefore demand) projections be from the TWDB.  Therefore, in accordance with 
the LSGCD DRP, as well as to align with the Region H population projections, projections for 
countywide total population are constrained using the Region H/TWDB numbers.  Table 1 below 
presents the population and water demand projections for Montgomery County. 
 

Table 1 
Montgomery County Population and Water Demand Projections 

2015 2025 2035 2045 
Population 479,872 617,300 775,479 967,800 
Demand (Acre-Feet/Year) 89,546 113,716 137,435 166,175 

 
Region H demand projections were used for estimating Montgomery County total demand 
through 2045.  Further analysis was conducted in the Joint WRAP to estimate the individual 
contributions of both participants and non-WRAP participants. 
 
Table 2 below shows total water demand for SJRA Joint WRAP Participants, and is based on 
Region H/TWDB projections.  The projected water demand for existing and future Joint WRAP 
Participants exceeds 99% of the total county demand throughout the planning period. 
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Table 2 
Total Water Demand for SJRA and WRAP Participants 

 
Demand (Acre-Feet/Year) 

2007 2015 2025 2035 2045 
Existing and Future Participant 
Demand 70,385 89,209 113,290 136,877 165,453

Non-WRAP Participants* 248.0 333.5 426.0 557.5 722.0
TOTAL COUNTY DEMAND 70,633 89,543 113,716 137,435 166,175
 
*Represents City of Houston, Conroe Country Club, and Wedgewood Golf Course.  River Plantation MUD has 
elected not to participate in the SJRA WRAP after the publication of the SJRA WRAP Part II, and is included in 
“Existing and Future Participant Demand”. 
   

Similar to planning conducted by Region H, unit demand is assumed to decrease over time due 
to future changes in technology, water use management, and conservation efforts.  Unit demand 
decreases by roughly 2% over each ten year period from 2015 to 2045. 
 
Supply 
 
The preliminary estimate of 64,000 acre feet per year (afpy) has been developed as the 
sustainable yield of the Gulf Coast Aquifer within Montgomery County based on an assumed 
recharge rate of approximately 1.1 inches per year over the 697,600 acre area of the county.  The 
LSGCD has adopted the 64,000 afpy estimate for the purposes of its Groundwater Management 
Plan (GMP), and is currently awaiting the results of a three year US Geological Survey (USGS) 
study of the recharge rate, to be completed in 2010. .The LSGCD DRP requires that groundwater 
supplies total no more than 70 percent of total water demands on January 1, 2015, and that the 
average groundwater use for the Joint WRAP planning period of 2015 through 2045 be no more 
than the current annual yield of the Gulf Coast Aquifer in the region of 64,000 acre-feet per year.  
 
The SJRA conducted a “Potential Source Study” to identify potential alternative surface water 
sources that could be utilized in Montgomery County in order to reduce current groundwater use 
as well as meet increasing demands.  The study concluded that the most cost-effective 
alternative was to utilize the full permitted yield of Lake Conroe by way of SJRA’s existing water 
rights, as well as the City of Houston’s water rights in Lake Conroe via a long term contract. 
 
A key to the Joint WRAP approach is the benefit of removing the burden of compliance from 
smaller entities not equipped to meet the regulatory requirements on their own, and allows 
participants to develop the most cost-effective solution to meet regulatory goals by taking 
advantage on the economy of scale that can be realized by building larger treatment and 
transmission facilities at a lower cost per unit of capacity.  The most cost-effective solution is 
based on over-converting large concentrations of groundwater use for the benefit of all 
Participants, especially small, remote, users to which it would be cost prohibitive to convey 
surface water.   
 
Currently, the average groundwater pumpage in Montgomery County is 4.4 mgd, but this varies 
seasonally from 1.0 mgd in winter months to as high as 12.0 mgd in the summer months.  In 
order to meet all of the annual demand with surface water, treatment and transmission facilities 
would need to be sized for 12 mgd, 2.7 times the average daily flow.  It was determined that 
sizing a system this way would be cost prohibitive, and that treatment and transmission facilities 
should provide sufficient surface water in order to meet regulatory conversion requirements 
without the unnecessary over-sizing of infrastructure, a capacity equal to roughly 125% of 
average daily demands.  It was estimated that by providing surface water at a maximum rate 
equal to the Participant’s average daily demand, roughly 80% of the annual water demand would 
be met by surface water.  The use of groundwater to meet peaking demands is allowed within the 
DRP guidelines, so long as average use over the planning period is less than 64,000 acre-feet 
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per year. 
 
In order to meet initial groundwater reduction requirements it was determined that the most 
economical option was to over-convert the more densely populated areas of Conroe and the 
Woodlands, the two largest groundwater producers in the county, by adding capacity to a 
treatment and transmission system until that supply of surface water lowered the total WRAP 
Participant’s use of groundwater to 62,446 ac-ft in 2015.  The Woodlands is converted to 
approximately 80% surface water by delivering surface water to all five existing water plants in 
The Woodlands.  In addition, the majority of the City of Conroe’s water demands west of 
Interstate Highway 45 are converted to surface water by delivering enough surface water to 
replace approximately 80% of the annual water production of the City’s water plants west of IH 
45.  For conversions after 2015, projected 2045 water demands were considered in the 
determination of facilities to add to the ultimate conversion strategy.  In this alternative, there will 
ultimately be three primary surface water transmission lines: 
 

• To the east, serving the City of Conroe and other adjacent or nearby Participants 
to the north, south and east of Conroe. 
• To the south, serving The Woodlands and other adjacent or nearby Participants to the 
north, east, south, and west of The Woodlands. 
• To the west, serving Participants on the west side of Lake Conroe, including the 
City of Montgomery. 

 
For the purposes of this Joint WRAP, the average surface water to be delivered at 10 year 
milestones is estimated to be 20,164 afpy in 2015, 60,492 afpy in 2025, 80,656 afpy in 2035, and 
100,000 afpy in 2045.  These capacities coincide with the assumed 80% conversion of annual 
volume described earlier.   

 
Table 3 

Groundwater Reduction Strategy 

 
Demand (Acre-Feet/Year) 

2015 2025 2035 2045 
Existing and Future Participant Demand 89,209 113,290 136,877 165,453
Power Generation Estimated Surface Water 
Demand 7,033 8,452 10,054 12,007
Average Treated Surface Water to be Delivered 20,164 60,492 80,656 100,000
Total Groundwater Use 62,012 44,346 46,167 53,446

 
Numerous potential users of reclaimed wastewater have been identified among the 197 
Participants in the Joint WRAP.  Possible users of reclaimed water that provide the greatest 
potential include golf courses, property owners associations, MUDs that currently use 
groundwater for amenity lake maintenance and/or irrigation, and other irrigated areas such as 
school athletic fields, and public and commercial landscaping.  In addition, numerous potential 
users of untreated Lake Conroe raw surface water for irrigation purposes were identified. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Sugar Land GRP 
 
DATE:  July 6, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Through regulations imposed by the Fort Bend Subsidence District (FBSD), 
the Sugar Land Coalition will reduce groundwater use by implementing surface water conversion.  
Groundwater reduction measures will address Municipal WUG shortages. 
 
 
SUPPLY QUANTITY: Conversion volume of 10,080 AFY in 2013 and 24,640 AFY in 2025 
  
SUPPLY SOURCE: Surface water conversion 
 
IMPLEMENTATION DECADE:  30% reduction – 2013 
 60% reduction – 2025  
      
 
TOTAL STRATEGY COST: $59,550,000 capital cost, surface water plant, Phase 1 
(Costs rounded to nearest $100) $23,275,000 capital cost, transmission line, Phase 1 
 $66,739,700 capital cost, surface water plant, Phase 2 
 $11,795,400 capital cost, transmission line, Phase 2 
 
UNIT WATER COST:      $1,234 per acre-foot allocated in 2011 RWP 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
Texas law allows for the establishment of groundwater planning districts.  The Fort Bend Subsidence 
District, created in 1989, adopted a Regulatory Plan in 2003.  The Regulatory Plan outlines how to 
develop and implement a Groundwater Reduction Plan (GRP) which requires no more than 70% of the 
permittee’s total water demand can be from groundwater in 2013 and no more than 40% in 2025.  These 
requirements are subject to entities within Area A.  Figure 1 shows the FBSD Regulatory Areas.  The 
reduction in groundwater use must be made up by increase in surface water, water reuse, and efficient 
and water conservation management practices.   
 
The Sugar Land Coalition brings together the city and 17 other entities to implement their GRP.  The 
entities included in the Sugar Land Coalition are listed in Table 1. The GRP also utilizes water reuse and 
efficient and water conservation management practices, including participation in the FBSD’s WaterWise 
program.   
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Table 1 
Participants in GRP 

WUG Name Listed as a WUG in Regional Water Plan 
City of Sugar Land Yes 
Fort Bend County MUD No. 112 (New Territory) No 
Fort Bend County MUD No. 106 (Greatwood) Yes 
Fort Bend County MUD No. 1 (River Park) No 
Plantation MUD Yes 
Royal Valley Utilities, Inc. No 
Texas Department of Criminal Justice (TDCJ) No 
Avalon CAI No 
New Territory Residential Community Association No 
Sugar Lakes Homeowners Association No 
River Park HOA No 
Royal Lake Estates HOA No 
First Colony Community Service Association No 
Sugar Mill Community Association No 
WSG Sweetwater IV, LP (Sweetwater Golf) No 
River Point Golf Course No 
Texas Par Golf Academy, Inc. No 
Schlumberger Technology Corporation No 

 
 
Analysis:   
 
The GRP lays out the City of Sugar Land’s planned strategies for meeting the Fort Bend Subsidence 
District’s timeline for our mandated deadlines for partial conversion to non-groundwater sources.  The City 
is partnering in this endeavor with 17 other entities, our combined systems representing 67 wells in total.  
These entities include extraterritorial jurisdiction (ETJ) communities and select private well owners in the 
City and ETJ.  
 
This GRP is the culmination of many years of planning and several studies evaluating the City’s potential 
conversion strategies.  The final supply and demand projections, infrastructure sizing and cost estimates, 
and selection of comprehensive conversion strategies are the result of the City’s Water Master Plan 2007 
Update.  The Water Master Plan Update, the bulk of which being the demand and supply projections, 
hydraulic modeling, water quality analysis and infrastructure planning for the GRP, was approved by the 
City Council on December 12, 2007.  
 
The primary strategy used has been to over-convert densely populated areas, making use of existing 
potable water infrastructure.  The primary source of their non-groundwater supplies will be the phased 
implementation of a City-owned surface water treatment plant.  Treated surface water from this plant will 
be piped to existing water plants, mixed with groundwater based on seasonal usage patterns, and then 
pumped into our existing City water system, and eventually out to select areas of the ETJ at later 
conversion milestones.  The Brazos River/Oyster Creek surface water the City will utilize in these efforts 
is currently under contract with the Gulf Coast Water Authority and Fort Bend County Water Control and 
Improvement District No. 1. 
 
The preliminary plant design and sizing are both conservative estimates.  The City has incorporated all 
available data regarding regional water quality issues into the considerations of our treatment design.  
The plant cost is currently based on a MF/UF Membrane treatment plant with the option for potential 
implementation of a Reverse Osmosis (RO) side stream.  We feel this combination of treatment 
technologies and distribution strategies is sufficiently conservative to allow for unforeseen future changes 
in water quality or regulatory compliance. 
 
To complement our surface water plant, the City is investing in the planning and implementation of 
nonpotable water projects using both raw surface water and treated wastewater effluent.  Additionally, the 
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City is participating in the Subsidence District’s WaterWise program and working on a series of water 
conservation efforts.  To be conservative, our demand projections and preliminary plant sizing consider 
only those nonpotable projects and credit volumes that are either already being implemented or are 
designated projects.  However, it is the City’s intent to utilize its nonpotable supplies to the greatest extent 
feasible, and potential future projects are also identified in this report. 
 
The timelines for the infrastructure projects necessary to implement these conversion strategies is 
included in this report.  The City has created a surface water enterprise fund to pay for the costs of the 
conversion process, which will be funded by a mix of revenue bonds and system revenues. 
The system revenues are supplied via a pumpage fee (currently $0.25/1000 gallons of water whether 
pumped groundwater or supplied alternative sources) that the City has already implemented for itself and 
its GRP participants. 
 
Water User Group Application:   
 
The Sugar Land Coalition has starting implementation of this strategy, specifically construction of the 
surface water treatment plant.  This method has the potential to reduce shortages by 10,080 AFY in 2013 
and 24,640 AFY in 2025.   The preliminary plant sizing calculations are shown in Table 2. 
 

Table 2 
Preliminary Plant Sizing Calculations 

 
 
Issues and Considerations: 
 
In Fort Bend County, the potential reduction in groundwater use may be used to offset subsidence but the 
demand must be fulfilled by alternative supplies, which are primarily surface water supplies.  Should this 
strategy be adopted, all of the implementation cost will be borne by the Sugar Land Coalition.  
Accomplishing the water conservation demand reductions requires pro-active implementation.  One of the 
impacts associated with the strategy outlined herein or that may result from implementation of the water 
management strategy is the increase in permitted GCWA diversions.  Otherwise the water management 
strategy should produce minimal environmental impacts. 
 
References: 
 
Fort Bend Subsidence District 2003 Regulatory Plan, Fort Bend Subsidence District, September 24, 2003 

City of Sugar Land Groundwater Reduction Plan, City of Sugar Land, March 2008 

City of Sugar Land 2010-2014 Capital Improvement Program – Surface Water 



4B16-4  v. 01/03/2010 

 
Figure 1. Fort Bend Subsidence District Regulatory Areas 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Transmission Line to CHCRWA Municipal WUG and WWP 
 
DATE:  September 3, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  The transmission of Lake Houston surface water supplies via the Northeast 
Water Purification Plant (NEWPP) to the Central Harris County Regional Water Authority (CHCRWA) to 
meet projected shortages.    
 
 
SUPPLY QUANTITY: Approximately 4,800 acre-feet per year (CHCRWA Portion Only).  Note that this is 
not a new supply but rather represents conveyance of a volume reflected under other WMS. 
  
SUPPLY SOURCE: Surface water from Lake Houston and Lake Livingston via NEWPP. 
 
IMPLEMENTATION DECADE:  2010 – Greens Road Transmission line, Phase I and Major Distribution 
Infrastructure 
  
TOTAL STRATEGY COST: TBD 
 
UNIT WATER COST:  TBD 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
The Authority was created in 2005 to prepare and implement a plan to construct and operate the 
necessary public water transmission facilities to convert an area in central Harris County, Texas, 
comprised of eleven (11) conservation and reclamation districts from groundwater to surface water.  The 
Authority will wholesale treated surface water to connected participants.  Surface water will be purchased 
from the City of Houston (COH) and is conveyed to participants' water plant facilities.  
 
Analysis:   
 
To meet the 2010 to 2019 water demands, the COH will provide a transmission line from the NEWPP to 
the intersection of the Sam Houston Toll Road (Beltway 8) and US 59 (Eastex Freeway).  The North 
Harris County Regional Water Authority (NHCRWA) will connect at this point and construct its own 
transmission line.  The transmission line will be a 60-inch diameter pipe traveling through easements 
north to Greens Road.  At Greens Road, the pipeline will be constructed in the right-of-way of Greens 
Road.  The pipeline would then turn north to meet the Spears Road Regional Pump Station, where the 
water will discharge into groundwater storage tanks at a proposed pump station.  The 2020 through 2030 
proposed transmission system, from the NEWPP to the proposed pump stations, will convey only water 
for wholesale customers within the NHCRWA.     
   
CHCRWA is also responsible for the construction of a transmission line to the take point from the 
NHCRWA transmission line and secondary surface water transmission system to its member districts.  In 
order to secure treated capacity, the CHCRWA will participate in the Northeast Water Purification Plant 
(NEWPP) for a portion equal to their need for treated surface water.  
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Water User Group Application:   
 
The water conveyed into the San Jacinto River Basin through this strategy would meet all projected 
shortages in CHCRWA throughout the planning period.  The Greens Road transmission line will be 
completed in a cost sharing program with North Harris County Regional Water Authority.  The preliminary 
estimate of capital costs are shown in Table 1. 
 
Issues and Considerations: 
 
Although the supply infrastructure (Lake Houston via NEWPP) is in place, the conveyance required for 
this transfer is not.  The NHCRWA transmission lines or similar transmission lines must be constructed to 
move this supply into the San Jacinto River Basin.  
 
References: 
 
North Harris County Regional Water Authority Groundwater Reduction Plan, Central Harris County 
Regional Water Authority, May 2003 
 
“Texas Water Development Board Approves $22,050,000 Loan to the Central Harris County Regional 
Water Authority for Water Project Construction.” TWDB Press Release, http://www.twdb.state.tx.us, 
March 25, 2008, accessed July 9, 2009. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  CLCND West Chambers System 
 
DATE:  November 24, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Development of additional infrastructure to treat and distribute surface 
water to western Chambers County 
 
SUPPLY QUANTITY:  TBD – up to approx. 2,800 afy allocated in DB12.  Right holder has substantial 
remaining water in right. 
 
SUPPLY SOURCE: Trinity River 
 
IMPLEMENTATION DECADE:  2020 (2014) 
  
TOTAL STRATEGY COST:  $20,380,000 (Costs rounded to nearest $100) 
  
ANNUAL UNIT WATER COST:  $408 (for allocated portion of right) 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
This WMS consists of allowing the Chambers-Liberty County Navigational District (CLCND) treatment and 
distribution system to provide run-of-river supply diverted from the Trinity River to users in western 
Chambers County. 
 
Analysis: 
 
The project would use existing canals to convey raw surface water from a new diversion point on the 
Trinity River (under the existing CLCND right) to a proposed surface water treatment plant.  Water would 
be used by municipal WUGs in western Chambers County.  This WMS would reduce groundwater use. 

Water User Group Application: 
 
Treated water will be delivered to municipal WUGs in western Chambers County.  
 
Issues and Considerations: 
 
A Certificate of Adjudication Amendment is required to add a diversion point for the CLCND water right. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  City of Houston Treatment and Distribution Expansion 
 
DATE:  November 30, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Expansion of City of Houston treatment and distribution capacity to meet 
Harris-Galveston Subsidence District Regulations as well as increasing customer demands.  
 
 
SUPPLY QUANTITY: Enhanced treatment and distribution; new supply is from other strategies 
  
SUPPLY SOURCE: Lake Houston, Lake Livingston  
 
IMPLEMENTATION DECADE:  2010 
      
 
TOTAL STRATEGY COST:  $66,895,500 capital cost, 2010 treatment 
(Costs rounded to nearest $100) $975,979,500 capital cost, 2020 treatment 
 $446,248,900 capital cost, 2030 treatment 
 $223,261,800 capital cost, 2040 treatment 
 $166,643,200 capital cost, 2050 treatment 
 $166,643,200 capital cost, 2060 treatment 
 $118,060,000 capital cost, 2011-2015 transmission expansion 
  
 
UNIT WATER COST:   $1,003 per ac-ft for treatment 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
The City of Houston (COH) is among the largest providers of surface water to customers in Region H.  
COH currently treats water originating in Lakes Houston and Livingston at three treatment plants prior to 
distribution to customers.  The three plants are the Northeast Water Purification Plant (NEWPP), the East 
Water Purification Plant (EWPP), and the Southeast Water Purification Plant (SEWPP).  Over the course 
of RWP planning period, increasing COH and customer demands as well as Harris-Galveston 
Subsidence District requirements will drive the need for additional surface water treatment and 
distribution capacity. 
 
Analysis:   
 
Increasing need for treated surface water throughout the COH service area will require development of 
additional treatment and distribution capacity.  The City currently operates three surface water treatment 
plants (NEWPP, SEWPP, and EWPP).  Primary customers for the NEWPP are NHCRWA, CHCRWA, 
WHCRWA (after 2020), and NFBWA (after 2025).  Source water for the NEWPP is from Lake Houston 
with Trinity River water delivered to Lake Houston through Luce Bayou beginning in 2020.  The City will 
also need to treat water at the NEWPP for COH needs.  The SEWPP serves Clear Brook City MUD, 
Pearland, Friendswood, and Webster as well as WUGs served by the City of Pasadena, Clear Lake City 
Water Authority, and the La Porte Area Water Authority.  Water is supplied to the SEWPP via the 
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Southwest Lateral of the CWA canal system.  Remaining demand for COH is assigned to the EWPP, 
including much of the demand for COH itself.  The EWPP is also supplied by the CWA canal system. 
 
In order to estimate the future treated capacity needs for the COH, existing contracts and future water 
management strategy allocations (with COH as the WWP) were assigned to the appropriate water 
treatment plant.  Demands for each plant are assumed to peak at a multiplier of 1.4.  Capacity 
requirements for each plan are shown in Tables 1 through 3.  Note that for the EWPP, required capacity 
was estimated as the total demand on COH supplies from Lakes Houston and Livingston less raw water 
needs for industry and the capacity already handled at the other two plants.  Due to limitations on 
available information, capacity estimates have not been made for pump stations or internal distribution. 
 

Table 1 
NEWPP Required Capacity by Decade (ac-ft) 

 
Authority WWP No. 2010 2020 2030 2040 2050 2060 

NHCRWA 999904 34,714 91,167 117,755 99,625 81,126 117,755 
CHCRWA 999902 2,375 4,146 4,789 4,806 4,806 4,806 
WHCRWA 999907 0 30,596 45,083 51,518 54,307 57,161 
NFBWA 999901 0 0 17,527 30,717 40,728 49,998 
COH1 396200 0 44,830 44,830 68,000 68,000 68,000 
TOTAL 37,089 170,739 229,984 254,666 248,967 297,720 
Peaking Factor   1.40 1.40 1.40 1.40 1.40 1.40 

PEAKED TOTAL 55,634 233,694 322,561 347,999 339,451 412,580 
1Assuming 40 MGD for COH from Luce Bayou through 2030 and 60.7 MGD after 2030. 

 
 

Table 2 
SEWPP Required Capacity by Decade (ac-ft) 

 
Authority WWP No. 2010 2020 2030 2040 2050 2060 

Clear Brook City  084063000 1,680 1,680 1,680 1,680 1,680 1,680 
City of Pasadena 651900 40,379 40,792 41,179 41,667 42,093 42,582 
Clear Lake City 
Water Authority 159000 17,866 17,866 17,866 17,866 17,866 17,866 
Pearland 080457000 16,235 16,235 16,975 18,597 20,720 23,148 
Friendswood 080219000 6,719 6,719 6,719 6,719 6,719 6,719 
Webster 080635000 9,010 9,010 9,010 9,010 9,010 9,010 
La Porte 080346000 8,190 8,186 8,190 8,177 8,175 8,173 
South Houston 080569000 4,199 4,199 4,199 4,199 4,199 4,199 
TOTAL 104,278 104,687 105,818 107,915 110,462 113,377 
Peaking Factor   1.40 1.40 1.40 1.40 1.40 1.40 

PEAKED TOTAL 145,989 146,562 148,145 151,081 154,647 158,728 
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Table 3 
EWPP Required Capacity by Decade (ac-ft) 

 
Authority WWP No. 2010 2020 2030 2040 2050 2060 

COH L Houston  140,957 176,100 176,056 178,600 175,772 172,928 
COH L Livingston  764,699 896,602 1,002,238 1,029,324 1,064,324 1,064,324 
Manufacturing1 081001101 -384,899 -389,274 -393,021 -391,622 -390,987 -322,393 
Mining1 081003101 -143 -279 -365 -464 -556 -641 
Steam Electric 1 081002101 -14,769 -21,565 -25,213 -25,454 -26,194 -29,756 
NEWPP Total -37,089 -170,739 -229,984 -254,666 -248,967 -297,720 
SEWPP Total   -104,278 -104,687 -105,818 -107,915 -110,462 -113,377 
TOTAL 364,478 386,158 423,893 427,803 462,930 473,365 
Peaking Factor   1.40 1.40 1.40 1.40 1.40 1.40 

PEAKED TOTAL 510,269 540,621 593,450 598,924 648,102 662,711 
1Raw water demands met by the City of Houston. 

 
 
 
Table 4 shows current (2009) plant capacities for each plant along with COH projections of future plant 
capacity by decade.  These capacities are compared to the required capacities above to determine if 
expansion in excess of that already anticipated by COH will be required (see Table 5).  
 

Table 4 
Planned Treatment Plant Capacity by Decade  

 
Plant Unit Current 2010 2020 2030 2040 2050 2060 

NEWPP MGD 80 80 280 440 520 580 640 
ac-ft 89,600 89,600 313,600 492,800 582,400 649,600 716,800 

SEWPP MGD 120 120 200 200 200 200 200 
ac-ft 134,400 134,400 224,000 224,000 224,000 224,000 224,000 

EWPP MGD 260 280 350 350 350 350 350 
ac-ft 291,200 313,600 392,000 392,000 392,000 392,000 392,000 

  
 

Table 5.  Projected Capacity and Additional Plant Capacity Requirements (ac-ft) 
 

Plant Capacity 2010 2020 2030 2040 2050 2060
NEWPP Peaked Demand 55,634 233,694 322,561 347,999 339,451 412,580 

Projected Capacity 89,600 313,600 492,800 582,400 649,600 716,800 
  Addl Capacity Reqd. -33,967 -79,907 -170,239 -234,401 -310,150 -304,220 
SEWPP Peaked Demand 145,989 146,562 148,145 151,081 154,647 158,728 

Projected Capacity 134,400 224,000 224,000 224,000 224,000 224,000 
  Addl Capacity Reqd. 11,589 -77,438 -75,855 -72,919 -69,353 -65,272 
EWPP Peaked Demand 510,269 540,621 593,450 598,924 648,102 662,711 

Projected Capacity 313,600 392,000 392,000 392,000 392,000 392,000 
  Addl Capacity Reqd. 196,669 148,621 201,450 206,924 256,102 270,711 
TOTAL Additional COH 
Capacity Needed 174,292 -8,724 -44,644 -100,396 -123,401 -98,781 

 
 
It is the City’s official position that they will be able to take from the NEWPP all they need to meet growing 
demands; that is, they are operating as a unified system and can shift demands from one plant to 
another.  Past a certain point, this will involve additional pipeline capacity to move water from one location 
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to another.  Thus, the extra capacity projected for the NEWPP and SEWPP (negative values in Table 5) 
will be able to meet the excess demand indicated for the EWPP.   
 
The exception to this is the period for 2010 through 2019, for which total demands are shown to exceed 
total system treatment capacity.  However, note that the required capacities estimated from Region H 
data reflect contract amounts and WMS allocations rather than actual demands.  While the Authorities 
(NHCRWA, NFBWA, WHCRWA, CHCRWA) are beginning to take surface water beyond their demands 
to expedite surface water conversions, not all COH customer WUGs will be using their full contracted 
volume beginning in 2010.  Thus, the required treatment capacity in early decades is overly conservative, 
but becomes more accurate with time as WUG demands meet or exceed current contract amounts.  For 
this reason, it is expected that the treatment capacities listed in Table 4 will be adequate to meet needs 
through 2060.   
 
Costs were estimated for plant expansions using the Region H cost estimation criteria (Appendix 4C).  
Treatment plant expansion cost was estimated as $2,000,000 per MGD of added capacity.  Engineering 
and contingency costs were assumed to be 35 percent of the capital cost for construction.  Interest during 
construction is calculated, according to TWDB guidelines, as the total interest accrued by a 6 percent 
annual interest rate on the total borrowed funds at the end of the construction phase less a 4 percent 
annual rate of return on investment of unspent funds.  A standard construction period of 2 years is used 
to calculate interest.  Annual costs calculated consisted of debt service and operations and maintenance 
costs (assumed at 2.5 percent of construction cost).   
 

Table 6 
Estimated Cost of COH Surface Water Treatment Capacity Expansion 

 
ITEM QUANTITY UNIT UNIT PRICE

1 1 LS 1,350,907,294$ 

2 1 LS 472,817,553$    
3 1 LS -$                   
4 1 LS -$                   
5 1 LS 221,947,314$    

PROJECT COST

ITEM DESCRIPTION

ANNUAL COST SUMMARY 2010 2020 2030 2040 2050 2060

1 DEBT SERVICE 5,832,257$          $90,922,599 $123,996,351 58,370,987$      33,993,695$ 29,057,434$ 
2 OPERATION & MAINTENANCE (O&M) 1,104,401$          17,217,171$   24,584,442$   28,270,345$      31,021,514$ 33,772,682$ 
3 PUMPING ENERGY COSTS 733,376$             13,567,456$   19,434,464$   22,367,968$      24,568,096$ 26,768,224$ 

TOTAL ANNUAL COST 7,670,034$          121,707,226$ 168,015,257$ 109,009,300$    89,583,305$ 89,598,340$ 

2,045,672,161$                     

TOTAL

1,350,907,294$                     

ENVIRONMENTAL - STUDIES & MITIGATION
LAND & EASEMENTS

INTEREST DURING CONSTRUCTION

ANNUAL TOTAL

PROJECT COST SUMMARY

ENGINEERING, FINANCIAL & LEGAL SERVICES,
AND CONTINGENCIES (30% OF ENGINEERING COST)

CONSTRUCTION (CAPITAL) COST

DESCRIPTION

472,817,553$                        
-$                                       
-$                                       

221,947,314$                        

 
            
Near-term costs for City of Houston transmission and distribution expansions were provided in the COH’s 
proposed Adjusted Water Capital Improvements Program for Surface Water Transmission (CIP).  The 
CIP included proposed capital spending levels for the period from 2011 through 2022.  Based on the data 
from the CIP, costs for the RWP are estimated as $229,390,000 for 2020 and $31,650,000.   
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Water User Group Application:   
 
The planned expansions of the NEWPP, SEWPP, and EWPP will enable the COH to meet increasing 
needs for itself and customer WUGs and WWPs as well as enabling the COH and customers to meet 
groundwater reduction mandates established by the Fort Bend Subsidence District and the Harris-
Galveston Subsidence District. 
 
Issues and Considerations: 
 
The ability of the COH to meet growing demands for surface water is contingent on timely completion of 
the Luce Bayou interbasin transfer.   
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Harris County MUD No. 50 Water Treatment Plant 
 
DATE:  November 24, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  A surface water treatment plant for Harris County MUD No. 50 
 
SUPPLY QUANTITY:  632 acre-feet per year.  Since this volume is from an existing contract, it is listed in 
the water planning database as an existing supply. 
 
SUPPLY SOURCE: San Jacinto Basin (via canal) 
 
IMPLEMENTATION DECADE:  2020 (2013) 
  
TOTAL STRATEGY COST:  $6,131,600 capital cost, treatment plant construction (Costs rounded to 
nearest $100) 
  
ANNUAL UNIT WATER COST:  $736 per ac-ft  
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
The Harris-Galveston Subsidence District regulatory plan mandates that encompassed municipalities and 
utility districts limit groundwater use to 20 percent of their total demand through 2030.  In order to meet 
this requirement, Harris County Municipal Utility District No. 50 (MUD No. 50) pursuing the development 
of a surface water treatment plant. 
 
Analysis: 
 
MUD No. 50 proposes having a 1 MGD surface water treatment plant active by July 2013.  The San 
Jacinto River Authority has provided MUD No. 50 with a letter of availability to provide surface water.  
Raw water would be received via a canal near the proposed plant site.  The City of Houston has provided 
the MUD with a quality analysis of the raw water source.   

Water User Group Application: 
 
Raw water will be treated and used to meet demands for the Harris County MUD No. 50 WUG. 
 
Issues and Considerations: 
 
None.  
 
References: 
 
Harris County MUD No. 50 Surface Water Treatment Plant Preliminary Engineering Report, June 2007. 
 
Harris-Galveston Coastal Subsidence District – District Regulatory Plan, Harris-Galveston Subsidence 
District, September 2001. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
STRATEGY TITLE:  Luce Bayou Interbasin Transfer 
 
DATE:  November 18, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Construction of a raw water pumping station, pipelines, canal, and 
rectification of the Luce Bayou channel to convey a portion of the City of Houston’s Trinity River water 
supply to Lake Houston to supply demands in northern and western Harris County and northern Fort 
Bend County. 
 
SUPPLY QUANTITY:   Up to 329,000 acre-feet per year through 20401 
    Up to 450,000 acre-feet per year (current permit) ultimate capacity 
 
SUPPLY SOURCE:  Trinity River 
 
IMPLEMENTATION DECADE:   2020 (pump station phasing for 2040 and ultimate development) 
 
TOTAL STRATEGY COST:  $253,917,000 capital cost (Costs rounded to nearest $100) 
 
ANNUAL UNIT WATER COST:  $90 per acre-foot in 2040 
 
Water Management Strategy Analysis Description 
 

Introduction  
 
The City of Houston (City) is a major water provider in Region H and will provide treated surface 
water to numerous municipalities, districts and areas outside of its current corporate limits.  Many of 
these WUGs, as well as a significant amount of the City’s own growth in surface water demand, are 
located in northern and northwestern Harris County.  The Northeast Water Purification Plant 
(NEWPP) on the western edge of Lake Houston provides is slated to serve the entirety of the surface 
water that is planned to be required by the North Harris County Regional Water Authority (NHCRWA) 
and the Central Harris County Regional Water Authority (CHCRWA).  In addition, the NEWPP has 
been identified as the source for future phases of conversion for the West Harris County Regional 
Water Authority (WHCRWA) and North Fort Bend Water Authority (NFBWA) beginning in 2020 and 
2025, respectively. 
 
The NEWPP takes its raw water directly from Lake Houston.  The City’s East Water Purification Plant 
(EWPP) and a group of industries also draw raw water supplies from Lake Houston.  By year 2020, 
demands for this customer base will exceed the City’s firm raw water supplies currently available in 
Lake Houston.   
 
However, supplies owned by the City in the Trinity River basin in conjunction with other available 
supplies from the Trinity River Authority are sufficient to meet the demands of this customer base.  
The City’s permit for Lake Livingston allows for the inter-basin transfer of supply via Luce Bayou.  
However, this conveyance system has not yet been constructed.  The Luce Bayou strategy will 
supply Trinity River water to the upstream end of Luce Bayou.  From there, the water will flow to and 
be available from Lake Houston. 
                                                           
1 Luce Bayou Interbasin Transfer Project DRAFT Preliminary Engineering Report, October 2009 
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This project is currently in the preliminary engineering phase of development, funded by the Water 
Development Board Water Infrastructure Funding.  The description of the project contained within this 
memorandum is subject to revision as details of the design are worked out prior to completion by 
2020. 

Analysis   
 
The recommended concept for the Luce Bayou project consists of a raw water pump station at 
Capers Ridge on the Trinity River, three miles of pipeline leading to a sedimentation basin, followed 
by approximately 23.6 miles of canal that will lead to an outfall in Lake Houston.  The conveyance 
facilities for the project will be built to ultimate capacity in the first phase of the project, while pump 
station facilities at Capers Ridge will be phased, with the first phase of development provided to meet 
year 2040 demands.  These needs are shown in Table 1, below. 
 

Table 1 
Luce Bayou ADF Demands for Year 2040 

NHCRWA  117,755
CHCRWA  4,806

WHCRWA 1  39,000

NFBWA 1  30,717

COH (NEWPP) 2  44,800

COH (EWPP) 3  22,400

Industrial Customers  89,499

TOTAL DEMANDS  348,977

Lake Houston Supply 4  173,300

REMAINING ADF NEEDS  175,677
1 Portion of demand not met by EWPP supply. 
2 Portion of NEWPP capacity required by COH (40 MGD). 
3 20 MGD of supplied to EWPP through West Canal. 
4 Includes COH portion of Lake Houston additional yield. 

 
Peaking in the system will affect the needs for the maximum capacity of the conveyance.  Current 
studies underway have identified a peak rate of 329,000 Ac-Ft/Yr for meeting demands in 2040.  This 
factor accounts for the potential loss of up to 15% of the conveyed capacity through evaporation and 
channel losses.  Final needs over time will vary based on the needs of participants and these 
projections are being further studied in the preliminary engineering phases of the project. 

Water User Group Application   
 
The water supplied by the Luce Bayou strategy will be mixed with the waters of Lake Houston, 
treated at the NEWPP and supplied to the City of Houston, NHCRWA, WHCRWA, CHCRWA, 
NFBWA and numerous other WUGs served by the COH. 
 
Environmental Impact 
 
Construction of Luce Bayou will require the development of pipeline and canal structures through a 
stretch of mixed land cover ranging from undeveloped forest near the Trinity River, to agricultural 
fields, to more developed areas near Lake Houston.  Although this plan represents a disturbance 
along the alignment, this solution was identified as a preferable alternative to the improvement to the 
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actual Luce Bayou channel in order to convey the volume of water needed.  Luce Bayou is identified 
as a stream segment with high ecological function and the current alternative represents a favorable 
alternative to disturbance of this channel.  The construction of an engineered channel also provides 
the greatest flexibility in minimizing environmental impacts by routing the conveyance around 
sensitive areas. 
 
Impacts from the Luce Bayou strategy has been modeled in both the 2009 Environmental Flows 
Study conducted by Region H and the decadal analysis presented in Appendix 4D of this Plan.  The 
project, along with other Region H strategies and the impacts of upstream influences were shown to 
have minor impacts on overall frequency of target attainment for Galveston Bay.  Additional 
information can be found in the above-referenced studies. 
 
It is not anticipated that the mixing of Trinity and San Jacinto River water within Lake Houston will 
result in a significant impact to water quality to the lake.  However, the import of water has the 
potential to introduce foreign species to the basin. 
 
Further environmental studies are currently being conducted as the preliminary engineering for the 
study continues. 

Issues and Considerations 
 
The City of Houston is expanding its Trinity River Pump Station below Livingston to realize the full 
permitted diversion rate.  The addition of the Luce Bayou Diversion would give the City excess 
capacity, which could be used in conjunction with the Trinity River Pump Station to meet additional 
future needs and lend flexibility to Houston’s raw water conveyance capacity.  
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  NFBWA GRP/Transmission/Distribution 
 
DATE:  September 3, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  The transmission of 65,000 acre-feet per year of Lake Houston surface 
water supplies via the East Water Purification Plant (EWPP) and Northeast Water Purification Plant 
(NEWPP) to the North Fort Bend Water Authority (NFBWA) to meet projected shortages.    
 
 
SUPPLY QUANTITY: Approximately 71,900 acre-feet per year transmission (NFBWA portion only), and 
approximately 106,400 acre-feet per year internal distribution.  Note that this is not a new supply but 
rather represents conveyance / distribution of a volume reflected under existing and future contract water 
from the City of Houston. 
  
SUPPLY SOURCE: Surface water from Lake Houston via East Water Purification Plant (EWPP) and 
Northeast Water Purification Plant (NEWPP). 
 
IMPLEMENTATION DECADE:  2013 – Phase I Transmission line from EWPP 
 2025 – Phase II Transmission line from NEWPP  
 
TOTAL STRATEGY COST: $225,000,000 capital cost, treatment and distribution 
(Costs rounded to nearest $100) $213,000,000 capital cost, transmission line (NFBWA share) 
  
 
UNIT WATER COST:  $150 per acre-foot for transmission 
 $85 per acre-foot for distribution 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
The North Fort Bend Water Authority (NFBWA) is a regional water authority created by the 79th Texas 
Legislature, with the passage of Senate Bill 1798 in May 2005.  The primary reason for NFBWA’s creation 
was to facilitate compliance with the Fort Bend Subsidence District’s groundwater reduction mandates by 
creating a viable single entity to acquire, develop and deliver a long term supply of potable surface water 
to the water users in the NFBWA’s Groundwater Reduction Plan (GRP).  The water supply must come 
from an alternative supply, typically surface water.   
 
Analysis:   
 
The NFBWA has identified the City of Houston (COH) as the preferred source of water for long-term 
surface water supply.  Water from the COH is projected to be available in sufficient quantities to meet the 
regulatory requirements of NFBWA throughout the planning horizon.  The infrastructure to deliver this 
water will be built in two phases to facilitate conversion.   
 
For the 2013 conversion, water will be supplied from the vicinity of the intersection of Bellaire Boulevard 
and South Dairy Ashford Street.  Water received at the above location is treated at the COH East Water 
Purification Plant (EWPP) and conveyed through the COH transmission system.   
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For the 2025 conversion, the amount of water required by the NFBWA exceeds the capacity of the COH’s 
existing system.  The second take point will be from a proposed shared water supply line across the COH 
that will be built and operated jointly with the West Harris County Regional Water Authority (WHCRWA).  
The take point will be near the intersection of Clay and Peek Roads.   
   
NFBWA is also responsible for the construction of a transmission line to the take point from the North 
Harris County Regional Water Authority (NCHRWA) transmission line and secondary surface water 
transmission system to its member districts. 
 
Water User Group Application:   
 
The water conveyed into the San Jacinto River Basin through this strategy would meet all projected 
shortages in NFBWA throughout the planning period.  NFBWA plans to participate in the WHCRWA 
pipeline to bring water from the COH across town to the north of NFBWA.  This pipeline will provide the 
water for NFBWA’s second take point in 2025.  The preliminary estimate of capital costs are shown in 
Table 1. 
 
Issues and Considerations: 
 
Although the supply infrastructure (Lake Houston via NEWPP) is in place, the conveyance required for 
this transfer is not.  The WHCRWA transmission lines or similar transmission lines must be constructed to 
move this supply into the San Jacinto River Basin.  
 
References: 
 
North Fort Bend Water Authority Groundwater Reduction Plan, North Fort Bend Water Authority, March 
2008 
 
North Fort Bend Water Authority Website, http://www.nfbwa.com/, assessed July 10, 2009. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Transmission Line to NHCRWA Municipal WUG and WWP 
 
DATE:  September 3, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  The transmission of 164,900 acre-feet per year of Lake Houston surface 
water supplies via the Northeast Water Purification Plant (NEWPP) to the North Harris County Regional 
Water Authority (NHCRWA) to meet projected shortages.    
 
 
SUPPLY QUANTITY: Approximately 117,800 acre-feet per year (does not includes CHCRWA shared 
capacity). Note that this is not a new supply but rather represents conveyance of a volume reflected 
under other WMS. 
  
SUPPLY SOURCE: Surface water from Lake Houston via Northeast Water Purification Plant (NEWPP). 
 
IMPLEMENTATION DECADE:  2010 – Greens Road Transmission line, Phase I and Major Distribution 
 Infrastructure  
 2020 – Transmission line from NEWPP, Phase II and Major Distribution 
 Infrastructure 
 2030 – Major Distribution Infrastructure 
 
TOTAL STRATEGY COST: $153,149,600 capital cost, surface water plant, Phase I 
(Costs rounded to nearest $100) $345,292,000 capital cost, surface water plant, Phase II 
 $80,690,000 transmission line, Phase I 
 $172,558,500 transmission line, Phase II 
 $37,439,500 infrastructure improvements 
  
ANNUAL UNIT WATER COST:  $106 per ac-ft transmission, $222 per ac-ft distribution 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
On June 18, 1999, the bill that created the North Harris County Regional Water Authority (HB 2965) was 
signed into law.  NHCRWA’s primary assignment is to develop and implement a strategy for complying 
with the Harris-Galveston Subsidence District's Regulatory Plan that requires a reduction in groundwater 
usage to no more than 20 percent of total water demand by the year 2030.  Its boundaries are essentially 
US 290 on the west, the Harris County line on the north (Spring Creek), FM 1960 and Bammel-North 
Houston on the south and the western shores of Lake Houston on the east. The NHCRWA is comprised 
of approximately 335 square miles and includes approximately 600,000 residents.  NHCRWA has 160 
political subdivisions within its boundaries that include municipal utility districts, public utility districts, 
water control and improvement districts, fresh water supply districts, water supply corporations, and 
municipalities.  
 
Analysis:   
 
To meet the 2010 to 2019 water demands, the City of Houston (COH) has provided a transmission line 
from the NEWPP to the intersection of the Sam Houston Toll Road (Beltway 8) and US 59 (Eastex 
Freeway).  The NHCRWA connected at this point and has constructed, in conjunction with the COH, a 
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transmission main line.  The transmission line will be a 60-inch diameter pipe traveling through 
easements north to Greens Road.  At Greens Road, the pipeline will be constructed in the right-of-way of 
Greens Road.  The pipeline would then turn north to meet the Spears Road Regional Pump Station, 
where the water will discharge into groundwater storage tanks at a proposed pump station.   
 
The 2020 through 2030 proposed transmission system, from the NEWPP to the proposed pump stations, 
will convey only water for wholesale customers within the NHCRWA, as did the 2010 system.  A 102-inch 
diameter line is planned from a shared transmission line with the COH around US59 to Hardy Road.  At 
this intersection, the NHCRWA proposes a portion of the water would be diverted north along the right-of-
way of Hardy Road through a 54-inch diameter pipe to discharge into ground storage tanks at the 
proposed pump station near the intersection of Hardy Road and Candleridge Street.  The remaining water 
will be diverted through an 84-inch diameter pipeline extending west from Hardy Road along the right-of-
way of Beltway 8.  This pipeline ultimately terminates near SH249.  This line would discharge into the 
ground storage tanks at the proposed pump station near this latter intersection.   
 
Water User Group Application:   
 
The water conveyed into the San Jacinto River Basin through this strategy would meet all projected 
shortages in NHCRWA throughout the planning period.  The Greens Road transmission line was 
completed in a cost sharing program with Central Harris County Regional Water Authority.  
 
Issues and Considerations: 
 
Providing adequate supply into the future will require the introduction of additional raw water supply to 
Lake Houston.  The Luce Bayou project will be required beginning in 2020 to serve all of the customers of 
the NEWPP, including NHCRWA. 
 
References: 
 
North Harris County Regional Water Authority Groundwater Reduction Plan, North Harris County 
Regional Water Authority, May 2003 
 
North Harris County Regional Water Authority Website, http://www.nhcrwa.com/, assessed July 9, 2009. 
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REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  City of Pearland Surface Water Treatment Plant and Conveyance System 
 
DATE:  December 3, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Development of a raw water conveyance system and surface water 
treatment plant for the City of Pearland to meet projected shortages and reduce dependence on 
groundwater. 
 
SUPPLY QUANTITY:   6,720 ac-ft per year (10 mgd) in 2010 
 13,420 ac-ft per year (20 mgd) in 2040 (ultimate capacity) 
 
SUPPLY SOURCE: Gulf Coast Water Authority (GCWA) Brazos River Supplies through a take point off 
GCWA‘s American Canal 
 
IMPLEMENTATION DECADE:  2010 
  
TOTAL STRATEGY COST:   Annual Operation Cost TBD 
    $ 46,500,000 - 2010 phase 
    $ 218,500,000 – 2020 phase 
 
 TBD 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
The City of Pearland, Texas is located just south of Houston along the Gulf Coast and encompasses an 
area of approximately 48 square miles.  Most of Pearland lies in northern Brazoria County with portions 
extending into Harris and Fort Bend Counties.  Population estimates increased five-fold from 18,700 in 
1990 to 92,600 in 2009 and is projected to double by 2026.  
 
To plan for future growth and reduce dependence on groundwater, Pearland has contracted with the City 
of Houston for treated surface water from the Southeast Water Purification Plant and with Gulf Coast 
Water Authority for raw surface water supplies.    
 
Analysis:   
 
Pearland’s current water facilities include groundwater wells, storage tanks, booster pumps, pipelines, 
and imported water connections.  Pearland has in their 10 and 20 year Capital Improvement Plans to add 
facilities in order to serve future growth particularly the west side where there is more open land for future 
development.  The demand/balance and resulting shortages is shown in Table 1. 
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Table 1 
Supply/Demand Balance for Pearland in Brazoria and Harris Counties 

  
  

  
  

Brazoria  Harris 

2010  2020  2030  2040  2050  2060  2010  2020  2030  2040  2050  2060 

   Demand  11,965 14,925 17,508 19,949 22,681 25,525 445 513 579 646 717 788 

Ex
is
tin

g 
Su
pp

ly
  Existing GCWA Supplies1  15,112 15,155 15,174 15,184 15,195 15,205 563 520 501 491 480 470 

Existing COH Supplies2  540 541 542 542 543 543 20 19 18 18 17 17 

Existing Groundwater3  0  0  0  0  0  0  89 103 116 116 116 116 

 M
in
or
 W

M
S  Conservation  216 538 631 719 817 920 8 18 21 23 26 28 

Expanded Use of Groundwater  0 0 421 1,142 1,692 2,074 0 14 27 27 27 27 
Expand / Increase Current 
Contracts4  0 0 201 294 325 0 0 0 0 0 4 0 

   Remaining Shortage/Surplus5  ‐3,903  ‐1,309  539  2,068  4,109  6,783  ‐235  ‐161  ‐104  ‐29  47  130 

Notes: 

1.  Brazos run‐of‐river supplies from water rights 5168 and 5322. 

2.  From the Livingston‐Wallisville System. 

3.  Source is the Gulf Coast Aquifer. 

4.  Additional allocation out of Livingston‐Wallisville supply. 
5.  Negative numbers indicate a surplus.  This value represents the remaining amount that must be supplied through major WMS to meet shortages after minor 
WMS. 

 
 
There is no supply shortage anticipated until 2030.  However, the City of Pearland is planning on reducing 
their dependence on groundwater, utilizing surface water supplies currently contracted, and to begin 
conversion to surface water supply to meet a portion of their total demands.  To facilitate this plan, 
Pearland does require additional facilities to convey and treat the raw water and distribute to the users.  
Pearland is responsible for the intake, pump station and transmission system from the take point from 
GCWA’s American Canal to their surface water treatment plant site.  The associated transmission and 
distribution systems are shown in Figure 1.  A diagram of a possible conveyance route is shown in Figure 
2.  The projected cost of the conveyance system, water treatment plant , and the associated transmission 
and distribution systems is estimated to be a total of approximately $265,000,000 as provided in Table 2. 

 
Table 2 

Project Cost Estimate 
ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

1 
10 MGD WATER TREATMENT PLANT, RESERVOIR, 
INTAKE PUMP STATION AND TRANSMISSION 1 EA  $ 122,131,350   $   122,131,350  

2 RAW WATER RESERVOIR,  INTAKE AND PUMP STATION 1 EA  $   34,342,100  $     34,342,100 

3 
ASSOCIATED TRANSMISSION AND DISTRIBUTION 
SYSTEM 1 EA $ 108,493,500 $ 108,493,500 

TOTAL PROJECT COST   $ 264,966,950  
 
 
Water User Group Application: 
 
With the goal of reducing the consumption of groundwater, the City of Pearland has started 
implementation of this strategy, specifically through the contractual agreements for water supply with the 
GCWA, acquisition of the surface water treatment plant site and stabilization of the future raw water 
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reservoir.  Water conveyed through this strategy would meet all projected shortages in the City of 
Pearland and area within its extraterritorial jurisdictional (ETJ) throughout the planning period. 
 
Issues and Considerations: 
 
One impact associated with the implementation of this water management strategy is the increase in 
GCWA diversions from the Brazos River.  Increased diversion of water from the Brazos River will result in 
some minimal decreases in instream flow downstream of the GCWA pump stations.  However, these 
diversions will be made from existing water rights currently owned by the GCWA, contracted by the City of 
Pearland, and no new water rights permits are required for this strategy.  Otherwise implementation of 
this strategy should produce minimal environmental impacts. 
  
References: 
 
City of Pearland Water Model Update, MWH Americas, Inc., April 2007 
 
City of Pearland Water and Wastewater Impact Fee Study 2007 Update, Freese and Nichols, Inc., May 
2008 
 
City of Pearland, Final Preliminary Engineering Report for the Construction of the New Surface Water 
Treatment Plant Raw Water Reservoir, Camp Dresser & McKee, Inc., May 2009 



 Figure 1:  Potential C
onveyance R

oute 

 





Proposed Pearland Water 
Treatment Plant
ProjectFort Bend County

Brazoria County

Brisco Pumping Plant

System B (Brisco Canal) Canal

Figure 2 - Take Point to 
Proposed Pearland Water Treatment Plant

System A (Americian) Canal

Proposed 
Pipeline

Proposed Intake
and Pumping Station

/

0 1 2 Miles



v. 02/05/2010  4B26-1 

REGION H WATER MANAGEMENT STRATEGY ANALYSIS 
TECHNICAL MEMORANDUM 

 
 
 
STRATEGY TITLE:  Allens Creek Reservoir 
 
DATE:  November 13, 2009 
 
SUMMARY 
 
STRATEGY DESCRIPTION:  Construction of an off-channel reservoir in Austin County, to hold peak 
flows diverted from the Brazos River.  Run-of-river diversions to the reservoir are indexed to in-stream 
flow levels.  Water would be available to meet demands in Austin, Brazoria, Fort Bend, Galveston, Harris 
and Waller Counties. 
 
SUPPLY QUANTITY:  99,650 acre-feet  
 
SUPPLY SOURCE: Brazos River 
 
IMPLEMENTATION DECADE:  2020  
  
TOTAL STRATEGY COST:  $222,752,400 (Costs rounded to nearest $100) 
  
ANNUAL UNIT WATER COST:  $168 per acre-foot allocated 
 
Water Management Strategy Analysis Description 
 
Introduction:   
 
The Allens Creek Reservoir site is located on Allens Creek, a tributary to the Brazos River in Austin 
County, 1 mile north of the City of Wallis (see Figure 1).  The site was originally permitted by Houston 
Lighting and Power as a cooling water reservoir for a proposed nuclear power plant.  The site was later 
jointly purchased by the Brazos River Authority and the City of Houston.  A water right permit has been 
issued for this project to the Texas Water Development Board, Brazos River Authority (BRA) and the City 
of Houston for use of 99,650 acre-feet per year for municipal, industrial and irrigation purposes.  The 
water is permitted for inter-basin transfer to the San Jacinto and San Jacinto-Brazos basins.  70% of the 
permit (69,750 acre-feet per year) is owned by the City of Houston, and 30% of the permit (29,900 acre-
feet per year) is owned by the BRA.  The maximum dam height is 53-feet, and the conservation storage is 
approximately 145,500 acre-feet at an elevation of 121.0 feet msl. 
 
Analysis: 
 
This project is configured as a scalping reservoir that would divert peak (storm water) flows from the 
Brazos River and impound these flows into the reservoir to create storage yield.  The permit conditions 
are based upon the consensus criteria for environmental flow needs.  Specifically when monthly flows in 
the Brazos River before this diversion are above the naturalized median flow, diversions shall not cause 
the flow to fall below that naturalized median flow.  When monthly flows in the Brazos River before this 
diversion are below median but above the above the naturalized 25th percentile flow, diversions shall not 
cause the flow to fall below that naturalized 25th percentile flow.  When monthly flows in the Brazos River 
before this diversion are less than the naturalized 25th percentile flow, diversions shall not cause the flow 
to fall below 734 cfs.  Additionally, the permit requires the following instantaneous flow rates to be met 
immediately downstream of the diversion point before diversions may be made. 
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Table 1 
Required Minimum Downstream Flow Rates (cfs) 

JAN  FEB  MAR  APR  MAY  JUN  
795  795  812  882  882  1,017  
JUL  AUG  SEP  OCT  NOV  DEC  

1,017  1,017  882  812  812  795  
 
The Brazos River Authority has applied to the TCEQ for a Systems Operations Permit, which would 
increase the yield of their reservoir system.  Currently, the Allens Creek Reservoir is included in the BRA 
System model, potentially generating additional system yield (in addition to the original 99,650 acre-feet 
per year yield).  The cost data used in this plan was obtained from the permitting studies for Allens Creek 
Reservoir, adjusted to September 2008 prices.1 
 
Water User Group Application: 
 
The water from the Allens Creek Reservoir may be used to serve municipal, industrial and irrigation 
customers in Austin, Brazoria, Fort Bend, Galveston, Harris and Waller Counties.  The water may be 
diverted directly from the reservoir.  Delivery to downstream customers using the bed and banks of the 
Brazos River would require a subsequent permit.   
 
Environmental Impact: 
 
Approximately 7,000 acres of land will be inundated, and the overall site will impact approximately 1,700 
acres of cropland, 2,000 acres of bottomland forest, 100 acres of bluff forest, 3,900 acres of grass.  The 
most significant wetland area on the site is Alligator Hole, which contains approximately 600 acres of the 
largest remaining tract of bottomland forest1.  The dam face has been configured to minimize wetlands 
associated impacts, and specifically excludes Alligator Hole from the project area.   
 
A Wildlife Habitat Appraisal was performed for the Texas Parks and Wildlife Department.  No threatened 
or endangered species have been found on the site.  The quality of the habitat at the reservoir site is 
mostly degraded by extensive agriculture usage.  Environmental impacts were rated as moderate to 
small. 
 
Issues and Considerations: 
 
This location has been designated as a unique reservoir site by the Texas Legislature.  The project 
sponsors have obtained a water right permit.  There are two designated diversion points on for the Allens 
Creek Reservoir.  The nearer, upstream point is located on an oxbow of the Brazos River, which is at risk 
of becoming isolated from the main stem of the river at some point in the future.  The lower diversion 
point is farther away, requiring approximately one mile of intake canal between the pump station and the 
reservoir.  The canal will require a two road crossings (inverted siphons). 

                                                           
1 Wildlife Habitat Appraisal for The Proposed Allens Creek Reservoir Site.; University of Houston Clear Lake 1995 for Texas Parks 
and Wildlife Department (TPWD), Resource Protection Division. 
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